1  in-  iL.iM  isn  t  little  any  more. 

And  its  neetl  for  fast  intereomnumication  has 
thrown  as  ra|siijly  as  its  rooms  and  its  enrollment. 

Yesterday’s  "comnumicMtion”  was  p^tv 
niiieh  limitetl  to  teachers  sendini;  pupils  sciiffy- 
ini;  on  errands.  I  od.i\',  anyone  in  the  school, 
from  class  president  to  principal,  can  man  the 


There  is  nothing  finer  than^a 

Stromberg-Carlson 


Rochester  3,  New  York 


STROMBLRG  CARLSON 
ALSO  LEADS  IN: 


Telephone  Instruments 
untl  Central  Office 
XV  Dial  Equipment 


Hi^h  Fidelity 
Radios  and 
Radio  Phonographs 


tIectronioCarillons 
for  Churc'hes  and 
Public  Buildings 


Office  Intercom 
Equipment 


Panoramic  Vision 
TV  Receivers 


—  W' — 
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CALLS  GO  THROUGH 
FASTER  WHEN  YOU 


CALL  BY  NUMBER 


ou  save  time  on  out-of-town  calls 
when  you  give  the  Long  Distance 
operator  the  number  you  want. 

So  here's  a  helpful  hint.  Write 
down  the  out-of-town  numbers 
you  already  know.  If  there's  a  new 
number  you  don't  have— or  an  old 


one  you  may  have  forgotten— be 
sure  to  add  it  to  the  list  when  the 
operator  gives  it  to  you. 

Would  you  like  an  attractive 
booklet  for  your  telephone  num¬ 
bers?  Just  ask  your  local  Bell  Tele¬ 
phone  Company. 
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BELL  TELEPHONE  SYSTEM  i 

Local  to  serve  the  community.  Nationwide  to  serve  the  nation.  ^ 


PROPERTY  U.  S.  AIR  FORCE 


T 


1 


Critical 


permonenfly 

oftachad 


contoct 

points 


inspection 


exclusive 

backstop 

design 


welcomed . 


both  types 
of 

armatures 


vibration¬ 

damping 

springs 


V, 


Here’s  the  “workhorse”  of  the  relay  industry.  Class 
“A”  is  a  low-cost  rugged  relay  that  stands  up  under 
critical  inspection  .  .  .  even  after  25  to  50  million 
operations! 


Contact  points  are  resistance-welded — permanently 
anchored  to  the  spring  for  the  life  of  the  relay. 
Continual  quality  checks  on  the  manufacture  of  the 
springs  assure  lifetime  service. 


Backstop  is  specially  formed  to  prevent  armature 
freezing  and  to  increase  life.  A  “heavy-duty”  arma¬ 
ture  bearing  can  be  supplied  for  heavy  spring 
loads  or  constant  high-speed  operations;  its  over¬ 
sized,  hard-metal  pin  turns  in  precision,  long-wear¬ 
ing  bearings. 


A  choice  of  “long”  or  “short”  levers  gives  you  the 
lever  ratio  required  for  normal  operating  and  re¬ 
lease  speeds,  or  for  a  residual  gap  that  doesn’t  vary 
under  heavy-duty  conditions. 


For  use  under  conditions  of  extreme  vibration,  a 
damper  spring  can  be  supplied  to  prevent  excessive 
wear.  This  damper  spring  bears  against  the  arma¬ 
ture  and  the  bearing  pin  with  considerable  pres¬ 
sure,  minimizes  movement  due  to  external  forces. 


For  exceptional  performance,  sensitivity  and  dur¬ 
ability,  specify  this  outstanding  member  of  the 
Automatic  Electric  relay  family.  Ask  for  Circular 
1800.  Write:  Automatic  Electric  Sales  Corporation, 
1033  West  Van  Buren  Street,  Chicago  7,  Illinois.  In 
Canada:  Automatic  Electric  Sales  (Canada)  Ltd., 
Toronto.  Offices  in  principal  cities. 


class  **A” 
specifications 


Four  Diffmfnt  Typ^$  of  Class  ''A"  Relays  are  available  to  meet 
ycTur  needs:  Series  AQ A— Quick- Acting,  DC;  Series  ASO— Slow- 
Operating,  DC;  Series  ASR— Slow- Releasing,  DC;  and  Series  ASA— 
Slow- Acting,  DC. 


Cofifocft— Normally  single,  but  can  be  supplied  with  twin  contacts. 
Load  carrying  capacity,  watts  (maximum  3  amps.,  non-inductive). 


Contact  Spring  Copocify— Can  be  supplied  with  single  or 
double  pile-ups.  Series  AQA  and  ASO,  13  springs  per  pile-up;  Series 
ASR  and  ASA,  6  springs  per  pile-up.  (More  contacts  can  be  accommo¬ 
dated  at  a  sacrifice  of  operating  speed  and  release  time  delay.) 


Dimensions — Overall  length,  4*'.  Width,  single  pile-up— double 
pile-up— Height  (depending  upon  the  number  of  springs).  Series 
AQA  and  ASa  Series  ASR  and  ASA, 


For  more  detailed  information,  ask  for  Circular  1800. 


RELAYS 


SWITCHES 


CHICAGO 
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Guide  wbrd^  fbr  today  — 


^^There  are  peoples  all  over  the 
world  who  are  firmly  on  our  side  with 
their  minds  and  hearts.  They  will  glad¬ 
ly  be  on  our  side  with  their  muscles 
as  well,  provided  we  go  to  the  trouble 
of  getting  them  started  with  their 
training  and  equipment.  This  is  per¬ 
haps  the  only  way  the  world  can  be 
kept  free  in  the  long  run,  for  the  U.  S. 
can  never  hold  all  the  possible  fronts 
against  Communism  by  itself.  Our  aim 
should  always,  in  my  opinion,  be  to 
help  our  friends  to  help  themselves. 


NERAL  JAMES  A.  VAN  FLEET 


’■‘k  'f’S 


RUDOGRflPH 


has  **looked  the  Chinese  Red  in  the  eye**  and  given 


his  verdict:  *^If  ever  I  should  be  called  back  to  fight  him  again 


I  would  go  with  a  confident  heart. 


He  knows  the  weaknesses  of  the  enemy  —  and  the  strength  of  our  friends. 


He  has  proved  that  our  allies,  with  proper  training  and  equipment,  can  produce 


first-rate  courageous  soldiers. 


The  experience  and  ability  of  General  Van  Fleet  are  rare.  His  straightforward 
words  of  advice  should  not  be  forgotten. 


President 


The  Gray  Manufacturing  Company,  Hartford  1,  Connecticut 

I 

Makers  of  Ando  graph  and  PhonAudo  graph  Electronic  Soundwriters 


AND  GRAY  RESEARCH  AND  DEVELOPMENT  CO.,  INC.,  Specialists  in  Video,  Audio,  Sub-Audio  Electronic  Mechanitme 
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They’re  the  controls  on  the  new  AMPEX  350  Tape  Recorder 

Their  quick,  positive  action  will  give  station  operators  a  new  “sureness” 
with  tape.  Cueing  is  exact;  editing  is  faster;  fumbling  is  out.  Remote  control 
is  available  too.  Responsiveness  has  always  been  a  part  of  the  Ampex 
Standard  of  Excellence  —  but  now  it  is  better  than  ever,  making  the 
AMPEX  350  truly  the  NEWEST  OF  THE  BEST. 

I.  •  STARTING  WITH  A  SPOT  SYLLABLE 

I  From  pressing  of  the  start  button  to  stable  tape  motion  takes  1/1 0th 

I  second.  Tape  can  be  backed  off  from  starting  cues  as  little  as  one  to  two 

I  inches.  Precise  starts  becopie  routine.  Reliability  is  supreme. 

I  •  STOPPING  WITHIN  TWO  INCHES 

■ 

I  Even  at  15  inches  per  second,  the  tape  stops  within  less  than  two  inches 

I  after  the  button  is  pressed.  Band  type  brakes  give  positive  stops;  no  drift 

I  or  tape  spillage  can  occur. 

•  EASIER  CUEING  AND  EDITING  ‘ 

I  The  Model  350  can  be  shuttled  rapidly  between  fast  forward  and  rewind 

I  without  stopping.  Cues  for  starting,  editing  or  dubbing  are  speedily  lo- 

I  cated.  And  for  convenient  editing,  the  capstan  drives  on  the  “pull  side” 

I  of  the  heads. 

•  ADJUSTMENT  FOR  REEL  SIZES 

?  A  new  switch  selects  proper  tape  tension  either  for  10V2-inch  NARTB 

reels  or  for  5  or  7-inch  plastic  RMA  reels.  Proper  tension  means  longer 
tape  life,  more  accurate  timing  and  truer  performance. 


AMPEX  MODEL  350 

The  rww  tlmnt  putt  all  controls  within 
easy  reach  oi  any  operator, 
tall  or  short. 


Recorders  from  $975;  Model  350  from  $1095;  Reproducers 
from  $495,  For  further  information  write  today  to  Dept,  F 


IF  YOU  PLAN  FOR  TOMORROW, 
BUY  AN  AMPEX  TODAY 


934  Charter  Street,  Redwood  City,  California 
Distributors  in  prihcipal  cities;  distribution  in  Canada 
by  Canadian  General  Electric  Company 
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Visit  Our  Display  in 
Space  1104 
Main  Exhibition  Hall 
Cleveland 
Public  Auditorium 
at  the 

National  Metal  Exposition 
•  October  19th  -  25rd 


AMERICAN  CHEMICAL  PAINT  COMPANY 

GENERAL.  OFFICES:  AMBLER,  PENNSYLVANIA 

Detroit,  Michigan  Niles,  California  Windsor,  Ontario 


Letters  to  the  Editor 

"Doings”  Delight 
bear  Sir: 


Just  received  a  copy  of  “The  Doings  at 
Dayton,”  the  special  AFCA  ^Convention 
issue,  and  I  want  to  congratulate  you  and 
the  other  responsible  people  for  turning 
out  such  an  excellent  report.  I  think  a  sim¬ 
ilar  pictorial  issue  should  be  a  “must” 
after  all  future  conventions.  / 

Paul  Clark 
Dayton-Wright  Chapter 

Gift  Idea 
Dear  Sir: 

Every  year  in  August,  as  is  a  custom 
in  our  family,  we  prepare  a  celebration 
honoring  a  special  occasion  in  my  Dad’s 
life.  All  the  members  of  the  family  give 
various  gifts.  This  year  I  thought  I  might 
give  your  Association  Medal  as  my  gift. 
Dad  is  a  Lt.  Col.  in  the  Signal  Corps  at 
Fort  Dix  and  a  member  of  your  organ¬ 
ization. 

Therefore,  would  you  please  write  and 
tell  me  the  various  prices  and  if  the  medal 
has  a  separate  service  ribbon  that  can  be 
worn  without  the  medal,  and  if  so,  the 
price  for  both  and  the  separate  prices. 
Thank  you  for  all  consideration. 

Paul  Dorsey 
5  Forest  Park  Ave. 
Springfield,  Mass. 

Welcome  Support 
Dear  Sir: 

...  As  an  AFCA  Group  Member  and 
an  advertiser  in  your  excellent  publica¬ 
tion,  Signal,  we  are  ever  anxious  to  lend 
our  wholehearted  support  to  the  fine 
work  which  the  Armed  Forces  Communi¬ 
cations  Association  is  doing  in  strength¬ 
ening  our  national  security.  .  .  . 

V.  L.  Haag 

Vice  President 

The  Gray  Manufacturing  Co. 

New  Member 
Dear  Sir: 

It  gives  me  great  pleasure  to  write  this 
letter  and  enclose  my  application  for  mem¬ 
bership  in  the  Armed  Forces  Communica¬ 
tions  Association. 

I  have  been  trying  to  lay  hands  on  is¬ 
sues  of  the  magazine  Signal  regularly,  but 
they  are  difficult  to  get  and  then  usually 
rather  old.  But  I  recently  was  able  to 
buy  one  “hot  off  the  press”  when  I  hap¬ 
pened  to  be  browsing  through  the  maga¬ 
zine  rack  in  the  Seoul  City  PX.  In  the 
magazine  I  came  upon  this  application 
blank  which  I  had  been  seeking  for  some 
time  in  order  to  affiliate  myself  with  the 
organization  and  its  aims. 

Having  served  in  World  War  II  with  the 
Signal  Corps  and  now  back  in  as  a  Com¬ 
munications  Officer  with  the  Artillery,  I 
have  become  very  interested  in  the  com¬ 
munications  field,  particularly  military 
communications  equipment  and  systems.  I 
intend  to  follow  this  field  in  my  civilian 
career  which  is  due  to  start  in  the  not  too 
distant  future. 

Capt.  Harvey  L.  Benson,  Arty. 

Hqs.  159th  FABN 
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HERMETICALLY  SEALED 


METAL-ENCASED 


Sprague,  on  request,  will  provide  you  with 
complete  application  engineering  service 
and  assistance  fo-r  optimum  results  in  the 
use  of  precision  ceramic  capacitors. 


PRECISIOH 

CAPACI 


HIGH  STABILITI 


I 


F  YOUR  problem  is  one  olf  circuit  stability  in  precision 


oscillators  or  of  close  capa 
instrumentation,  have  you  i 


ditance  tolerances  in  electronic 
mestigated  the  advantages  of 


Sprague-Herlec  Precision  Ceiiamic  Capacitors? 


These  unique  capacitors 
and  temperature  stability  but 
uniform  retrace  characteristi 
available  in  capacitance  toleil; 


)flfer  not  only  top  capacitance 
itability  with  applied  voltage, 
:s,  and  high  "Q’*.  They  are 
ances  as  close  as  ±1%  and 


temperature  coefficient  toleramces  as  close  as  ±  10-ppm/°C 


in  regular  production  quantit 
Mechanically,  they  are 
atmospheric  humidity,  and  re 


es. 

mall  in  size,  sealed  against 
distant  to  vibration  and  shock. 


Standard  operating  temperature  range  is  from  —  55°C  to 
+  85°C. 


Sprague-Herlec  Precision 
standard  temperature  coeffici^ 
can  also  be  manufactured  to 
cient  required  for  balancing 


Ceramic  Capacitors,  write  fotj 
and  60 7- A  to  Sprague  Elecj 


♦THE  HERLEC  CORP.  IS  A  WHOLLY-OWNED 


Ceramics  are  available  in  all 
nts  from  Pi 00  to  N750,  and 
^ny  exact  intermediate  coeffi- 
6ther  circuit  constants.  When 


used  in  combination  with  Sprague  Durameg*  Accurate  Wire- 
Wound  Resistors,  it  is  possit  le  to  achieve  stability  hereto¬ 


fore  impracticable  in  mass-produced  electronic  equipment. 
Sprague  can  furnish  you  either  these  R-C  network  compo- 


subassemblies  to  meet  your 


nents  or  complete  network 
tolerance  requirements. 

For  complete  details  oln  Sprague-Herlec  Precision 


Engineering  Bulletins  603*B 
ric  Co.,  287  Marshall  Street, 


North  Adams,  Mass,  or  H^rlec*  Corporation,  Grafton, 
Wisconsin. 


Subsidiary  of  the  sprague  electric  co. 


|H 

■ 
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Communications 


by  Lt.  Colonel  John  f .  Morrison,  Jr.,  USAF 


In  these  times,  it  has  been  said,  everyone  has  a 
system.  I  have  never  had  any  success  with  race  horses, 
but  I’m  told  that  there  are  systems  to  handle  that  prob¬ 
lem  too. 

The  word  system  has  become  tremendously  popular 
in  the  English  language.  Wherever  we  turn  we  find  the 
word  being  applied  to  some  scheme  or  operation.  Daily 
"we  come  in  contact  with  some  private,  commerical  or 
governmental  enterprise  in  which  the  word  “system”  is 
associated  in  some  way — in  education,  transportation, 
power  and  many  others.  Moderns  have  become  systems 
conscious.  We  have  been  compelled  to  create  systems  to 
meet  the  complex  needs  of  our  contemporary  civilization. 

Like  our  civilian  colleagues,  we  in  the  military  services 
have  been  forced  to  recognize  the  system’s  need.  Today, 
the  military  cannot  function  without  systems — weapons 
systems,  supply  systems,  transportation  systems,  defense 
systems,  control  systems  and  of  course  communications 
systems. 

We  all  recognize,  I  am  sure,  that  anyone  who  speaks 
on  the  subject  of  communications  systems,  especially  the 
philosophical  aspects  of  the  subj^t,  is  “playing  by  ear” 
for  the  most  part.  I  believe  that  it  is  also  oddly  true  that 
this  is  a  subject  about  which  everyone  invariably  knows 
more  than  the  unfortunate  individual  who  happens  to  be 
speaking  at  the  particular  time.  To  put  it  simply,  all  of 
us  consider  ourselves  experts  when  talking  about  the 
philosophical  aspects  of  communications  systems.  And 
because  all  of  us  are  enlightened  on  the  subject,  we  find 
that  there  are  many  divergent  opinions  in  this  field.  While 
most  of  us  would  agree  generally  that  communications 
systems  are  very  necessary  in  our  military  program,  we 
rarely  find  a  group  of  communicators  who  are  in  com¬ 
plete  accord  on  the  definition  of  a  system  or  the  princi¬ 
ples  ^d  concepts  associated  with  communications  sys¬ 
tems  planning. 

The  area  of  thought  explored  in  Col.  Morrison’s  lecture 
contains  more  than  enough  room  in  which  other  com¬ 
municator’s  may  maneuver.  The  Electronics  Division  of 
the  Air  Command  and  Staff  School,  Air  University  at 
Maxwell  AFB  will  welcome  comments  and  opinions  on 
the  subject  from  the  readers  of  the  article. 


The  reason  for  these  differences  in  opinion  and  atti-  • 
tude  are  simple  and  straightforward.  We  have  had  dif¬ 
ferent  training  and  different  military  experiences.  These 
differences  are  bound  to  flavor  our  ideas  on  communica¬ 
tions  systems  philosophy. 

In  preparing  for  our  discussion,  I  sought  out  the 
opinions  of  numerous  senior  communicators.  I  asked  each  * 
for  his  personal  opinion  on  the  distinguishing  features  of 
a  communications  system.  Some  believed  that  centralized 
control  of  both  administration  and  operations  was  the 
most  important  distinguishing  feature.  Others  believed 
that  a  communications  system  should  be  centrally  en¬ 
gineered  with  all  stations  in  the  system,  constructed  and 
operated  similarly.  Still  others  believed  that  size  was  the 
distinguishing  feature — that  it  would  be  inappropriate 
to  consider  a  three  or  four  station  net,  a  system.  And 
some  said  that  there  should  be  organizational  integrity — 
one  organization  responsible  for  the  system. 

Certainly  it  may  be  said  that  the  majority  of  individ¬ 
uals  with  whom  I  discussed -this  subject  had  a  keen  ap¬ 
preciation  of  the  technical  theorems  and  standards  appli¬ 
cable  to  communications  systems.  Yet  does  it  not  seem 
as  strange  to  you  as  it  did  to  me,  that  there  should  be  so 
many  varied  opinions  on  the  nature  and  characteristics  of 
a  system?  We  are  prompted  to  conclude  that  generally, 
communicators  have  not  given  real  thought  to  the  enti¬ 
ties  which  must  be  present  before  we  have  a  system  in  fact 
rather  than  in  name  only. 

I  -  / 

^  Definition  of  Systems 

As  the  first  and  important  step  in  reaching  some  under¬ 
standing  on  the  philosophical  aspects  of  communications 
systems,  we  must  ferret  out  an  acceptable  definition  of 
the  term  “communications  systems.”  Not  a  definition 
for  definition’s  sake,  but  a  definition  which  might  be 
applied  in  the  laudatory  sense.  If  we  can  define  the  term 
in  a  meaningful  way  we  will  have  a  better  idea  of  the 
important  features  or  characteristics  of  this  thing  called 
a  “communications  system.” 

We  have  searched  Jar  and  wide  for  a  definition  of  the 
phrase  “communications  systems,”  and  we  must  report 
with  some  reluctance,  that  no  satisfactory  definition  could 
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Moderns  hare  become  systems  conscious.  We  have 
been  compelled  to  create  systems  to  meet  the  com* 
plex  needs  of  our  contemporary  civilization.  The 
author  outlines  various  communications  systems 
in  this  transcript  ot  one  of  his  lectures  at  the 
CAE  Statt  Officer  School  of  the  Air  University. 


be  uncovered  in  our  regulations,  letters,  technical  man¬ 
uals,  text  books  or  trade  journals.  So,  in  preparing  for 
our  discussion,  we  started  from  scratch  and  built  our 
own.  We  could  not  find  a  definition  of  the  entire  phrase 
in  old  reliable  Webster,  but  we  found  a  usable  clue  in  the 
definition  of  the  word  “system.”  This  was  the  definition: 
“A  group  of  units  so  combined  by  art  as  to  form  an  in¬ 
tegral  whole  and  to  operate  in  unison  in  obedience  to 
some  form  of  control.”  Therefore,  if  we  take  slight  liber¬ 
ties  with  Webster,  we  might  infer  that  a  communications 
system  is  “a  group  of  communications  facilities  so  com¬ 
bined  by  ait  18  to  form  an  integral  whole  and  to  operate 
in  unisoa  in  obedience  to  some  form  of  control.” 

Anaiyiing  our  definition,  we  note  that  it  may  he  dis¬ 
sected  into  four  separate  elements. 

a.  a  groap  of  communications  facilities 

b.  80  combined  by  art  as  to  form  an  integral  whole 

c.  to  <merate  in  unison 

b.  in  obedience  to  some  form  of  control 

As  tbe  next  step  in  our  process  of  achieving  some  degree 
of  harmony  on  the  philosophical  aspects  of  communica¬ 
tions  systems,  let  us  determine  the  implication  of  each 
element  in  our  new  found  definition. 

Personnel  and  Equipment 

The  very  first  element  of  our  definitign — a  group  of 
communications  facilities — implies  two  things,  person¬ 
nel  and  equipment.  This  is  one  of  the  less  profound  im¬ 
plications  of  our  definition.  All  of  us  will  readily  accept 
the  fact  that  the  foundation  of  any  communications  sys¬ 
tem  is  its  operating  personnel  and  equipment.  Since  the 
subject  of  personnel  and  equipment  will  be  labored  in 
detail  throughout  most  of  your  course  we  will  pass  on  to 
the  more  fruitful  portions  of  our  definition. 

Technical  Compatibility 

The  next  important  element  of  our  definition  is  the 
phrase — so  combined  by  art  as  to  fotm  an  integral  whole. 
Isn’t  this  phrase  synonymous  with  the  phrase  technical 
compatibility?  Isn’t  the  capability  of  the  various  facili¬ 
ties  to  function  together  in  an  integrated  manner  inferred 
in  the  phrase — so  combined  by  art  to  form  an  integral 


whole?  I  believe  that  it  is.  If  we  are  to  have  a  communi¬ 
cations  system  it  must  be  possible  foi*  the  various  facili¬ 
ties  or  stations  of  the  system  to  communicate  with  other 
facilities  in  the  system.  For  example,  a  transmitter  mul¬ 
tiplexed  on  one  end  of  a  communication  channel  must,  of 
necessity^  work  into  “demuxing”  equipment  on  the  other 
end  of  the  channel.  We  see,  therefore,  that  the  first 
meaningful  implication  of  our  definition,  exclusive  of 
personnel  and  equipment,  is  technical  compatibility  of 
equipment.  Bear  in  mind  that  we  do  not  mean  that  it  is 
necessary  to  operate  identical  pieces  of  equipment  on  each 
end  of  a  communication  circuit.  For  example,  we  find 
that  the  tributary  equipment  in  the  domestic  stations  of 
.  the  AIRCOMNET  is  usually  of  the  Type  15  or  Type  19 
teleprinter  variety  and  yet  it  is  technically  compatible 
with  the  highly  complex  Western  Union  semi-automatic 
relay  equipment  operated  in  the  major  relay  centers. 
This  is  a  rather  simple  example  but  it  serves  to  illustrate 
the  point.  Manifestly,  no  arrangement  of  communications 
facilities  which  lack  technical  compatibility  may  be  de¬ 
scribed  as  or .  considered  as  a  communications  system. 

Common  Purpose 

Thus  far  we  have  found  that  to  have  a  communications 
system,  we  must  have  a  group  of  facilities  so  combined 
by  art  as  to  form  an  integral  whole.  Now  we  note,  sig¬ 
nificantly,  that  these  facilities  must — operate  in  unison. 
What  implications  are  contained  in  this  element  of  our 
definition?  First,  we  believe  that  common  purpose  is  im¬ 
plied.  All  communications  stations  in  a  related  group 
must  serve  a  common  purpose  if  we  are  to  refer  to  the 
facilities  as  a  system.  The  communications  functions  car¬ 
ried  out  by  the  related  facilities  must  be  directed  towards 
a  common  goal.  For  example,  in  the  case  of  the  AACS, 
we  find  the  common,  primary  purpose  is  t^  relay  mes¬ 
sages  pertaining  to  the  flights  of  military  aircraft.  In  the 
— >case  of  the  AIRCOMNET,  we  recognize  that  the  common 
purpose  is  to  relay  command  and  administrative  messages 
of  the  Air  Force.  And  so  we  see  that  the  first  implication 
of  the  phrase — operate  in  unison — is  common  purpose, 
common  aim,  or  common  goal. 

What  other  features  are  implied  in  this  Xerm— operate 
in  unison?  Would  it  not  imply  common  procedures? 
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Certainly  we  would  all  agree  that  any  communications 
facilities  joined  together  for  a  common  purpose  must 
also  employ  common  procedures  if  they  are  to  function 
as  a  whole.  No  group  of  communications  facilities  could 
ever  be  considered  as  a  system  if  common  procedures 
were  lacking.  It  is  fundamental  that  if  a  group  of  facil¬ 
ities  are  to  operate  in  unison  they  must  use  a  common 
communications  language. 

Further,  we  believe  that  one  other  thought  is  itnplied 
by  the  term — operate  in  unison — that  thought  is  coor¬ 
dinated  action. 

At ‘first  glance,  some  might  consider  that  coordinated 
action  is  inferred  in  the^terms  common  purpose  and  com¬ 
mon  procedures.  We  believe  that  coordinated  action 
should  be  considered  as  a  separate  element.  For,  although 
our  system  is  to  serve  a  common  purpose  and  although 
we  are  in  complete  agreement  on  the  common  proce¬ 
dures,  our  facilities  do  not  really  begin  fo  function  as  a 
system  until  we  introduce  the  element  of  action.  Hence, 
the  final  implication  of  the  phrase — operate  in  unison — 
is  coordinated  action. 

What  do  we  mean  by  coordinated  action?  It  means 
doing  things  at  the  right  time;  changing  frequencies 
when  they  should  be  changed;  insuring  the  efficient  flow 
of  traffic  over  all  parts  of  the  system  and  it  also  means  the 
capability  of  employing  our  communications  facilities 
flexibly  when  the  necessity  arises.  These  are  the  things 
we  mean  when  we  use  the  term  coordinated  action,  for 
without  the  feature  of  coordinated  action,  our  so-called 
system  is  no  more  than  a  series  of  related  communications 
facilities  operated  on  an  uncoordinated  basis  and  cer¬ 
tainly  unworthy  of  the  designation — communications 
system. 

Control 

One  of  the  subjects  mentioned  at  the  very  beginning  of 
cur  discussion  was  the  feature  of  control.  It  was  said 
that  some  communicators  believed  that  the  nature  of 
the  control  exercised  over  a  group  of  facilities  was  an  im¬ 
portant,  if  not  the  most  distinguishing  feature  of  a  com¬ 
munications  system. 

This  brings  us  to  the  discussion  of  the'  final  element 
of  our  definition — in  obedience  to  some  form  of  control. 
We  note  significantly  that  our  definition  does  not  pre¬ 
scribe  a,  particular  type  of  control.  The  definition  mere¬ 
ly  indicates  that  some  form  of  control  is  necessary.  We 
might  also  observe  that  this  final  element  in  our  definition 
is  of  a  different  nature  than  those  we  have  previously  dis¬ 
cussed.  It  is  different  in  that  this  particular  feature  has 
a  direct  influence  on  all  of  the  previously  implied  fea¬ 
tures  or  characteristics  of  a  system.  The  form  of  control 
exercised  over  a  communications  system  directly  affects 
the  development  and  fostering  of  common  purpose,  com¬ 
mon  procedures,  coordinated  action  and  technical  com¬ 
patibility. 

In  the  military  services,  the  forms  of  communications 
systems  control  are  not  unlike  those  found  in  commercial 
communications.  The  reason  for  this  stems  from  the 
marked  similarity  between  the  facilities  which  comprise 
both  commercial  and  military  systems.  Commercial  and 
military  systems  employ  personnel  with  similar  technical 
qualifications  and  equipment  with  similar  technical  char¬ 
acteristics  to  perform  similar  communications  tasks. 
There  is,  however,  one  point  of  distinction  between  com¬ 
mercial  communications  and  military  communications. 

It  relates  to  the  matter  of  common  purpose  which  we  dis¬ 
cussed  earlier.  The  common  purpose  of  all  commercial 
systems,  as  all  of  us  will  agree,  is  financial  gain.  In  the 
military,  our  purposes  will  vary  depending  upon  the 


mission  for  which  each  communications  system  was  de¬ 
signed. 

Let  us  examine  some  of  the  forms  of  control  exercised 
over  communications  systems  today. 

Cen-ralized  Control 

The  combination  of  facilities  to  operate  in  unison  as  a 
communication  system  may  be  accomplished  by  central¬ 
ized  control.  By  Centralized  Control  we  mean  absolute 
and  unqualified  command  and  operational  control  of  the 
system  ve-ted  in  one  top  level  organization.  And  this 
control  is  exercised  over  all  of  the  facilities  of  the  sys¬ 
tem.  Control  of  the  people,  the  equipment,  and  the  man¬ 
ner  in  which  the  mission  of  the  system  is  executed. 

A  good  illustration  of  a  system  over  which  we  find  this 
form  of  control  or  administration  exercised  is  found  in 
the  Western  Union  System.  All  of  the  subordinate  units 
or  facilities  are  owned  and  controlled  by  the  top  organ¬ 
ization  in  New  York.  This  top  organization  can  assure 
continued  technical  compatibility  of  equipment,  vigorous 
pursuit  of  the  common  purpose,  strict  adherence  to  com¬ 
mon  procedures  and  the  highest  degree  of  coordinated 
action. 

And  here  we  pause  to  note  a  significant  point:  One  of 
the  most  traditional  and  obvious  ways  of  administering 
a  communications  system  (or  making  certain  that  our 
facilities  operate  in  ynison)  is  under  an  arrangement  of 
centralized  control  such  as  is  found  in  the  Western  Union 
System.  Obviouslv,  such  a  high  degree  of  control  is  not 
always  possible.  The  reasons  for  this  we  will  discuss  later. 

What  about  an  example  of  a  communications  svstem 
admini-tered  under  this  form  of  control  in  the  military 
services?  Do  we  have  anv  systems  in  which  we  find  such 
a  high  degree  of  control  exercised?  Perhaps  the  one  sys¬ 
tem  within  the  military  services  which  more  closely  ap¬ 
proximates  a  system  operating  under  Centralized  Control 
is  that  which  is  found  within  the  USAF,  and  known  until 
recently  as  the  USAF  Teletype  Relay  System,  or  Plan  51 
System  (now  under  AACS  and  des(*ribed  as  the  domestic 
portion  of  the  AIRCOMNET) .  Command,  operational 
and  administrative  control  is  almost  absolute  withm  this 
system,  with  the  control  of  the  svstem  being  vested  in  a 
communications  group  organized  for  the  sole  purpose  of 
operating  this  system.  No  e  that  I  said  almost  absolute 
con'rol.  It  is  necessarv  to  shade  the  decree  of  control 
to  that  extent  because  we  find  that  the  tributary  stations 
of  the  system  are  under  the  administrative  and  opera¬ 
tional  control  of  the  unit  ronfmander  of  the  base  at  which 
the  tributary  is  located.  Therefore,  but  for  that  one  con¬ 
sideration,  our  Plan  51  System  operates  under  the  cen¬ 
tralized  form  of  control. 

To  illustrate  this  high  degree  of  control,  perhaps  even 
more  poignantly  than  I  have  done  thus  far,  I  might  tell 
you  about  a  talk  I  had  with  the  Chief  of  the  Communica¬ 
tions  Systems  Division  for  the  Director  of  Communica¬ 
tions,  Headquarters  USAF.  He  told  me  of  certain  pro¬ 
cedural  difficulties  which  were  experienced  by  one  of  the 
Plan  51  tributary  stations  when  the  system  was  activated. 
The  procedural  difficulties  were  such  that  they  were  caus¬ 
ing  trouble  throughout  the  system.  Consequently,  the 
Plan  51  Group  Commander  advised  the  tributary  station 
that  effective  immediately,  the  station  would  be  removed 
from  the  net.  Accordingly,  the  station  was  cut  out  of 
the  net  for  a  short  period  until  the  procedural  difficulties 
of  the  station  were  eliminated.  That,  in  my  opinion,  is 
a  good  example  of  Centralized  Control  in  action.  It  is 
an  excellent  illustration  of  the  ease  with  which  common 
procedures  and  coordinated  action  can  be  assured  under 
centralized  control. 

The  next  form  of  control  we  might  call  split  control. 
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which  may  be  described  as  top  level  or  centralized  con¬ 
trol  of  plans  and  policies  accompanied  by  decentralized 
control  of  administration  and  operations.  By  the  latter 
portion  of  that  statement,  we  mean  that  all  responsibility 
for  administering  and  operating  the  individual  facilities 
of  the  system  is  vested  in  the  authorities  or  commanders, 
at  lower  echelons.  You  will  note  by  the  very  description 
of  this  form  of  control  that  the  scope  of  the  top  level  con¬ 
trol  is  diminished  in  compari  on  with  that  which  exists 
under  centralized  control  which  we  have  just  discussed. 
There  are  many  good  examples  of  systems  which  func¬ 
tion  under  this  second  form  of  control. 

^  Split  Control 

^  X  X  V  ^ 

In  commerical  communications  we  find  an  excellent 
example  in  the  Bell  System.  The  top  level  organization, 
the  American  Telephone  and  Telegraph  Company,  has 
fairly  rigid  control  of  the  operating  policies  and  proced¬ 
ures  used  throughout  the  system,  thus  assuring  common 
purpose,  common  procedures  and  coordinated  action 
among  the  various  facilities  in  the  system.  Western  Elec¬ 
tric  and  Bell  Laboratories,  representing  other  agencies  in 
the  top  level  organization,  assure  a  high  degree  of  techni¬ 
cal  compatibility  between  the  various  operating  elements. 
Yet  the  subsidiary  companies  which  make  up  the  Bell 
System  have  a  high  degree  of  “sovereignty.”  They  are 
f-esponsible  for  administering  their  local  organizations 
and  for  exercising  operational  control  over  the  portions 
of  the  Bell  System  within  their  respective  geographical 
areas. 

In  the  military  services  we  find  that  the  Navy  Tele¬ 
type  System  (NTX)  and  the  Army  Command  and  Ad¬ 
ministrative  System  (ACAN)  are  controlled  in  much  the 
same  manner  as  the  Bell  System.  The  facilities  of  the 
Navy  NTX  System  belong  to  the  various  Naval  District 
Commanders  who  “own”  the  people  and  the  equipment, 
yet  they  look  to  the  Director  of  Naval  Communications 
in  Washington  for  policy  guidance  and  high  level  .plan¬ 
ning  with  respect  to  the  entire  NTX  System.  The  same  is 
true  of  the  ACAN  System.  The  system  facilities  are 
owned  “lock,  stock  and  barrel,”  by  the  Army  Area  Com¬ 
manders  in  the  United  States  and  the  Senior  Army  Com¬ 
manders  in  overseas  theatres,  who  look  to  their  Staff 
Signal  Officers-  for  ihe  administrative  and  operational 
control  of  ACAN  facilities  within  their  respective  areas. 
Yet  the  Chief  Signal  Officer  in  Washington  maintains  an 
ACAN  Staff  which  establishes  system  policies  and  under¬ 
takes  the  planning  and  engineering  for  the  system. 

Lastly,  but  certainly  not  the  least,  we  find  our  own  Air 
Force  A  ACS  System  within  this  category  because  of  the 
degree  of  control  exercised  by  the  top  level  AACS  Com¬ 
mander  in  Washington  today.  1  have  used  the  word  “to¬ 
day”  because  the  degree  of  control  exercised  by  the  Com¬ 
manding  General,  AACS,  today  is  not  quite  the  same  as 
that  exercised  by  him  during  the  war,  and  for  a  short 
time  subsequent  to  the  war.  Perhaps  some  of  you  are 
somewhat  surprised  to  find  AACS  in  this  category.  Per¬ 
haps  too,  we  might  say  that  very  careful  scrutiny  of  the 
degree  of  con’rol  exercised  at  the  present  time  by  Head¬ 
quarters  AACS  over  the  entire  system  might  place  the 
system  somewhere  between  our  first  two  catgories  of  con¬ 
trol.  Yet  we  cannot  sav  that  it  falls  within  the  first  cate¬ 
gory  because  the  AACS  is  most  definitely  not  a  system 
operated  under  Centralized  Control.  We  find  the  evi¬ 
dence  for  that  statement  in  a  current  Air  Force  Regula¬ 
tion  which  states  that  Air  Force  Base  commanders  within 
and  outside  of  the  United  States  have  been  given  opera¬ 
tional  control  of  the  AACS  facilities  located  on  their 
bases.  And  to  make  certain  that  the  regulation  has 
“teeth,”  Base  Commanders  have  been  given  the  responsi¬ 


bility,  by  regulation,  for  advising  AACS  Squadron  Com¬ 
manders  in  the  preparation  ot  the  effectiveness  reports  of 
the  AACS  Detachment  Commanders  on  their  respective 
bases.  This  is  a  rather  good  way  of  insuring  that  opera¬ 
tional  control  is  retained  at  the  base  level! 


Decentralized  Control  ^ 

Our  third  and  final  type  of  control  is  at  the  extreme 
lower  end  of  control  gamut.  For  want  of  a  better  way  of 
describing  it,  we  will  call  it  decentralized  control  or  con¬ 
trol  exercised  by  voluntary  cooperation  between  the  vari¬ 
ous  agencies  participating  in  the  system.  Perhaps  you 
might  be  prompted  to  say,  “Just  a  minute.  You  have  gone 
so  far  down  the  control  scale  that  you  have  decentralized 
us  right  out  of  the  systems  business!”  And  I  would  reply, 
“Not  at  all.”  For  I  maintain  that  it  is  possible  to  have  a 
communications  system  or  to  refer  back  to  our  definition, 
“a  combination  of  facilities  operating  in  unison,”  on  a 
voluntary  or  decentralized  control  basis.  Fortunately, 
there  are  systems  functioning  today  on  this  basis  to  prove 
our  point. 

The  outstanding  examples  are  the  well-known  world¬ 
wide  commercial  communications  systems  functioning 
with  technical  compatibility,  common  purpose  and  pro¬ 
cedures,  and  with  coordinated  action.  Yet  these  systems 
function  very  well  under  decentralized  controL  The  re¬ 
spective  overseas  terminals  which,  when  combined  make 
up  these  systems,  belong  to  the  foreign  nationals  of  the 
country  in  which  the  individual  terminals  are  located. 


THE  AUTHOR 

Lt.  Colonel  Morrison  be¬ 
gan  his  military  career  in  the 
Signal  Corps,  hut  was  trans¬ 
ferred  to  the  office  of  ’  the 
Directorate  of  Communica¬ 
tions,  Army  Air  Corps,  early 
in  World  War  II.  From  that 
duty,  he  was  assigned  to  the 
AACS  and  served  with  them 
until  1946  when  he  was  or¬ 
dered  to  the  Directorate  of 
Communications  staff  at  Head¬ 
quarters,  USAF,  He  is  now 
on  duty  at  the  Air  University 
as  an  Instructor  in  the  Elec¬ 
tronics  Division  of  the  Air 
Commtmd  and  Staff  School. 


Control  of  these  systems  is  exercised  by  voluntary  coop¬ 
eration  among  the  participating  agencies. 

As  far  as  the  military  services  are  concerned,  we  saw 
many  examples  of  communications  systems  which  func¬ 
tioned  under  this  type  of  control  during  the  last  war. 
This  is  the  basis  on  which  Combined  Communications 
Systems,  or  systems  operated  in  conjunction  with  our 
Allies,  functioned.  This  too  is  the  basis  on  which  most  of 
our  high  level  inter-theatre  systems  function,  today  as 
well.  Under  this  particular  arrangement,  we  find  no  in¬ 
dividual  top  level  organization  owning  and  directing  the 
entire  system  but  rather,  in  all  cases,  the  interested  par¬ 
ties  agree  that  a  system  is  needed  and  they  proceed  to 
meet  the  requirement  on  a  voluntary  basis. 

These,  gentlemen,  then  are  the  three  general  forms  or 
degrees  of  control  exercised  over  communications  systems 
as  we  have  defined  them  today.  Remember  that  there  may 
be  varying  shades  of  each  of  those  forms  of  control  we 
have  examined.  This  might  be  an  opportune  time  to 
make  one  further  observation  concerning  communica¬ 
tions  systems.  Communications  systems  mav  be  said  to 
be  microcosmic  in  nature.  In  communications,  there  are 
systems  within  systems  just  as  there  are  systems  within 
systems  within  the  anatomv  of  man.  For  evamnle,  with¬ 
in  the  AACS  we  find  the  Plan  51  System  (now  known  as 
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the  domestic  facilities  of  the  AIRCOMNET),  and  from 
our  previous  discussion  we  have  noted  that  while  AACS 
in  general  operates  its  facilities  under  split  control,  Plan 
51,  on  the  other  hand,  has  been  described  as  operating 
under  centralized  control.  This  distinction  exists  because 
the  major  relay  stations  of  the  Plan  51  are  not  under  the 
operational  control  of  a  Base  Commander  as  are  all  other 
AACS  facilities.  And  so  we  see  that  the  form  of  control 
will  not  only  vary  between  different  systems,  but  will 
vary  between  systems  within  systems. 

Advantages  and  Disadvantages  of  Each  Form 

Of  Control 

It  is  frequently  impossible  for  the  communicator  to 
say  that  we  will  use  this  form  of  control  for  this  system, 
and  that  form  of  control  for  another  system.  The  form 
or  degree  of  control  exercised  over  a  system,  as  well  as 
the  very  design  of  the  system  itself,  will  frequently  depend 
on  many  factors  beyond  the  realm  of  the  responsibility  of 
the  communications  planner.  It  would  be  well  for  us  to 
explore  some  of  the  more  obvious  advantages  and  disad¬ 
vantages  inherent  in  each  of  the  three  forms  of  control. 
While  it  may  not  always  be  possible  for  planners  to  in¬ 
fluence  the  form  of  control  under  which  a  system  may 
function,  we  should,  nonetheless,  recognize  some  of  the 
merits  and  some  of  the  pit-falls  in  the  control  arrange¬ 
ment  under  which  we  may  find  it  necessary  to  operate. 

L  Centralized  Control 

Advantages  and  Disadvantages 

Previously  I  pointejJ  out  that  in  centralized  control  we 
have  the  most  obvious  way  of  establishing  and  operating 
a  communications  system.  Observe  that  it  is  relatively 
easy  for  the  top  level  agency  to  assure  that  all  communi¬ 
cations  system  standards  are  adhered  to  in  the  highest 
degree.  By  virtue  of  this  strong  form  of  control,  the  top 
agency  can  make  certain  that  all  elements  of  the  system 
operate  technically  compatible  equipments,  perform  only 
those  tasks  which  serve  the  common  purpose,  use  com¬ 
mon  procedures  and  closely  coordinate  all  system  activity. 
Bear  in  mind  that  these  features  may  be  influenced  with 
a  minimum  of  interference  from  outside  agencies. 

As  to  our  second  advantage,  we  find  that  a  system  op¬ 
erated  under  this  form  of  control  possesses  a  high  degree 
of  flexibility.  Yet  it  only  possesses  this  high  degree  of 
flexibility  as  long  as  the  demands  made  upon  the  system 
do  not  suddenly  exceed  the  maximum  capacities  of  the 
entire  system.  Under  a  centralized  control,  it  is  relatively 
easy  to  re-terminate  circuits  to  respond  to  the  traffic  load 
and  flow  at  a  moment’s  notice. 

Further,  the  system  is  completely  independent  and 
self  sustaining.  In  the  absence  of  a  serious  emergency 
there  is  no  necessity  for  the  top  echelon  to  seek  assistance 
from  outside  agencies  in  the  execution  of  the  communica¬ 
tions  mission.  The  control  of  all  the  communciations  tools 
is  vested  within  the  top  level  agency  to  use  as  it  sees 
fit  in  the  operation  of  the  system. 

A  fourth  advantage  is  that  such  a  high  degree  of  con¬ 
trol  over  the  system  makes  it  possible  to  realize  certain 
economies  in  operating  personnel  and  equipment  because 
these  may  be  shifted  around  the  system  as  the  need  arises. 

Finally,  all  of  our  expensive  executive  and  engineering 
talent  is  centrally  located  and  more  profitably  employed 
than  would  probably  be  the  case  if  they  were  parcelled 
out  through  the  system. 

The  first  disadvantage  which  comes  to  mind  is  that  un¬ 
usual  traffic  demands  on  the  system  beyond  the  maximum 
capacity  of  the  system  may  not  be  met  under  the  arrange¬ 
ment  of  centralized  control.  Such  contingencies  may  not 
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be  easily  met  because  outside  agencies  may  be  somewhat 
reluctant  to  provide  the  assistance  needed  to  support  a 
system  in  which  they  have  no  command  or  control  voice. 

The  second  disadvantage  inherent  in  such  an  arrange¬ 
ment- is  that  the  inefficiencies  within  the  system  are  more 
easily  concealed. 

The  third  disadvantage  is  that  headquarters’  overhead 
is  considerable.  A  large  number  of  administrative  per¬ 
sonnel  are  usually^  required  to  administer  an  extensive 
system  operated  under  centralized  control. 

^  ^  ^  Split  Control 

Advantages  and  Disadvantages 

When  a  system  is  operated  under  split  control,  the  com¬ 
manders  in  the  lower  echelons  associated  with  the  system 
are  more  responsive  to  the  personnel  and  equipment 
needs  of  the  system.  If  a  commander  has  been  given  oper- 
/  ational  control  of  some  part  of  the  system  he  will  be 
more  inclined  to  make  certain  that  those  facilities  of  the 
system  under  his  jurisdiction  are  operating  effectively. 

As  a  second  advantage,  we  find  that  the  headquarters’ 
overhead  is  relatively  low  when  compared  to  that  required 
to  administer  a  system  operated  under  centralized  control. 
This  is  true  because  there  is  no  need  for  headquarters 
personnel  to  administer  troops  and  units  since  that  func¬ 
tion  is  decentralized  and  performed  at  the  lower  echelons. 

The  third  advantage  is  that  under  this  split  control, 
just  as  we  have  found  under  centralized  control,  all  ex-  * 
pensive  engineering  and  managerial  talent  is  centrally 
located  and  normally  more  economically  employed. 

Under  disadvantages,  first,  having  ass  ired  the  coop¬ 
eration  of  the  local  commanders  by  granting  them  opera¬ 
tional  control  of  the  facilities  which  comprise  the  system, 
the  top  level  organization  has  lost  some  of  the  sovereignty 
which  might  be  enjoyed  under  the  system  of  centralized 
control.  Because  of  this  loss,  there  is  always  the  possibili¬ 
ty  that  the  top  level  people  responsible  for  overall  system 
policy  and  planning  may,  on  occasion,  clash  with  those 
commanders  in  lower  echelons  who  are  responsible  for 
operational  and  administrative  control.  The  occurrence 
of  such  clashes  would  depend  on  how  judiciously  policy 
matters  are  coordinated  between  the  interested  agencies  in 
the  system. 

As  the  second  disadvantage,  we  find  that  any  unusual 
demands  made  on  the  capacity  of  any  part  of  the  system 
might  be  difficult  to  meet  because  the  top  level  agency 
does  not  own  the  people  and  equipment  located  at  the 
terminals  of  the  system.  These  belong  to  the  commanders 
of  the  bases  at  which  the  facilities  of  the  system  are  lo¬ 
cated.  Hence,  it  may  not  be  possible  to  shift  people  and 
equipment  about  the  system  as  needed  or  as  quickly  as 
might  be  desired. 

Decentralized  Control 
Advantages  and  Disadvantages 

Under  this  type  of  control  we  might  say  that  our  first 
advantage  is  that  we  are  permitted  to  establish  a  com¬ 
munications  system  without  waiting  for  command  rela¬ 
tionships  and  responsibilities  to  be  clearly  defined. 

As  a  second  advantage,  we  might  say  that  under  such 
an  arrangement  we  would  probably  have  an  extremely 
broad  personnel  and  equipment  base  from  which  to  op¬ 
erate,  assuming  that  the  parties  to  the  system  are  allowed 
access  to  the  combined  resources  of  all  of  the  participat¬ 
ing  agencies. 

As  our  third  and  final  advantage,  we  would  probably 
find  that  since  all  participants  in  a  system  which  functions 
under  decentralized  control  have  subscribed  to  the  system 
{Continued  on  page  66,  col.  1) 
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CRYSTALS  for  DEFENSE 

The  Downing  Crystal  Company  of  Baltimore,  Maryland  has  recently  been 
selected  by  the  Signal  Corps  to  process  Synthetic  Quartz,  a  revolutionary 

material  for  the  manufacture  df  radio  crystals. 


More  than  100,000  years  ago 
records  show  that  men  of  the  Stone 
Age  used  flint,  jasper,  and  rock 
quartz  in  making  work  instruments 
for  the  tipping  of  spears.  Rock  quartz 
crystal  found  its  way  into  many 
forms  of  ornaments  such  as  beads 
and  pendants.  It  is  interesting  to  note 
that  in  at  least  a  dozen  places  in  the 
Bible  mention  is  made  of  many  of 
the  quartz  family  minerals  and  the 
quartz  crystal  which  today  is  the  raw 
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Synthetic  Quarrx- 

material,  from  which  frequency  con¬ 
trol  crystals  are  manufactured  for 
both  military  and  commercial  use, 
was  described  in  the  Bible  and  prop¬ 
erly  named  “crystal.” 

The  first  record  of  organized  min¬ 
ing  of  quartz  minerals  occurred 
about  3500  B.C.  when  the  early  Egyp¬ 
tians  mined  rock  crystal  and  ame¬ 
thyst.  Today,  America’s  major  source 
of  rock  crystal  is  mined  in  the  jungles 
of  Brazil.  Because  the  crystal  is 


found  in  such  inaccessible  locations, 
it  is  impossible  to  perform  the  min¬ 
ing  operations  with  modern  mechani¬ 
cal  equipment.  So,  the  primitive 
method  of  surface  mining  is  carried 
on.  A  hole,  <yigantic  in  diameter,  is 
dug  to  a  depth  of  approximately  four 
feet.  Within  this  opening  and  at  a 
smaller  diameter  a  second  hole  is  dug 
approximately  four  feet  deep.  Thi& 
series  of  holes,  each  smaller  in  diame¬ 
ter,  is  dug  Until  the  miner  to  able  to 
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Preliminary  inspection  for  determining  all  defects  in  quartx  shows  up  parallelogram  which 
gives  the  x,  y  and  z  axes  locations  necessary  for  cutting  angles. 


proceed  to  the  bottom  level  by  way  of 
this  series  of  steps.  The  rock  cry^al 
or  “mother  quartz”  is  mined  at  the 
bottom  level  and  hand  passed  to  the 
various  levels  until  it  reaches  the  sur¬ 
face. 

Mother  quartz  is  always  hexagonal 
in  shape.  Although  its  outward  ap¬ 
pearance  varies  in  overall  size  and 
general  appearance,  the  geometric 
relationship  of  ils  molecular  struc¬ 
ture  and  atomic  planes  always  re¬ 
mains  constant. 

History  of  Crystals 

Pierre  and  Jacques  Curie  discov¬ 
ered  the  Piezo-electric  properties  of 
quartz  and  certain  other  minerals  in 
1880.  Catalogued  only  as  a  scientific 
discovery  at  that  time  it  was  not  until 
1910  that  a  scientist  named  Voigt 
published  a  series  of  papers  on 
quartz.  In  1917,  but  too  late  for  use 
in  World  War  I,  the  piezo-electric 
crystals  were  applied  to  submarine 
detection  work  because  of  their 
proven  ability  to  respond  to  super¬ 
sonic  waves. 

Quartz  crystals  were  used  for  the 
first  time  to  control  radio  frequency 
oscillators  during  the  periods  1923- 
1926  when  ppvn's  we"*e  issued  to 
Dr.  Walter  G.  Cady  of  Weslevan  Uni¬ 
versity.  Professor  G.  W.  Pierce  of 
Harvard  University  found  valuable 
information  regarding  the  application 
of  quartz  crystals  and  was  also  issued 
patents. 

During  the  year  1924  quartz 
crystal  began  to  find  its  application 
beyond  the  laboratories  and  experi¬ 
menters  stage;  the  broadcast  indus¬ 
try  and  then  the  airlines  adopted 
techniques  of  crystal  control  of  radio 
transmitters  and  receivers.  Radio 
amateurs  soon  began  to  contribute 
considerably  to  the  ever  increasing 
techniques  of  applications. 


Methods  similar  to  the  old  gem 
cutters  techniques  were  used  up  to 
1935  in  the  manufacture  of  ouartz 
crystals.  The  Bell  Telephone  Labora¬ 
tories  and  their  afl&liate,  the  Western 
Electric  Company,  as  well  as  one  or 
two  other  prominent  independent 
crystal  manufacturers,  conducted  an 
extensive  program  of  research  and 
development.  Their  results  culmi¬ 
nated  in  the  development  of  nearly  a 
dozen  different  orientations  (cuts)  of 
crystals  at  the  beginning  of  World 
War  II  and  a  vastly  improved  manu¬ 
facturing  process. 

Bought  from  Bendix  Radio 

During  World  War  II,  one  of  the 
major  producers  in  the  military  spon¬ 
sored  quartz  crystal  program  was  the 
Bendix  Radio  Division  of  the  Bendix 
Aviation  Corporation,  Towson,  Mary¬ 
land.  This  company  produced  crystals 
that  were  either  the  air ’gap  or  pres¬ 
sure  mounted  types  utilizing  molded 
phenolic  holders  with  neoprene  gas¬ 
kets  and  phenolic  or  metal  cover 
plates.  Throughout  World  War  II, 
Mr.  John  W.  Downing  served  as  Gen¬ 
eral  Foreman,  Crystal  Shops,  and 
later  as  Superintendent,  Crystal  and 
Transformer  Division.  At  the  end  of 


World  War  II  crystal  manufacturing 
operations  were  reduced  to  a  mini¬ 
mum  and  rapidly  became  a  skeleton 
operation.  In  1948  the  management 
and  ownership  of  the  crystal  manu¬ 
facturing  operation  of  Bendix  was  ob^ 
tained  by  Mr.  Downing  along  with 
experienced  key  personnel  and  to¬ 
day  operates  as  the  Downing  Crystal 
.  Company. 

Three  Applications 

Quartz  crystals  have  three  major 
applications ;  first,  to  stabilize  or  con¬ 
trol  frequencies  of  oscillators  in  ra¬ 
dio  transmitters  and  receivers;  sec¬ 
ond,  to  provide  a  filter  in  radio  re¬ 
ceivers  allowing  the  rejection  of  un¬ 
wanted  signals;  third,  but  not  least 
important,  as  a  frequency  standard 
to  calibrate  other  signal  equipment. 

No  matter  what  the  application, 
the  manufacturer  of  the  quartz  crys¬ 
tal  follows  essentially  the  same  proc¬ 
ess  from  beginning  to  end.  Upon  re¬ 
ceipt,  by  a  crystal  manufacturer,  the 
quartz  must  be  cleaned  in  an  acid 
bath  to  remove  coloration  and  pro¬ 
vide  dean  surfaces  for  examination. 
It  is  then  inspected  by  means  of 
polarized  light  in  a  tank  of  clear  oil 
in  a  partial  monochromatic  light  to 


Sawing,  or  "waferlng"  raw  quartz  with  a  diamond-impregnated  saw 

blade. 


Mother  quartz  cut  into  wafers  in  preparation  for  preliminary  etch¬ 
ing  for  blanks. 
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This  angle  corrector  tests  temperature  coefficients  to  check  their  This  optical  contouring  Instrument  mass  produces  15  high  frequency 

fulfillment  of  high  Armed  Services  standards.  crystals  for  Increased  activity. 


locate  the  “Z”  or  optic  axis.  As  soon 
as  this  axis  has  been  established,  a 
determination  of  the  cutting  angles 
can  then  be  made  and  the  most  eco¬ 
nomic  method  of  cutting  the  quartz 
to  eliminate  imperfections  and  ob- 
•  tain  the  greatest  return  from  a  given 
size  can  be  decided.  The  use  of  in¬ 
dustrial  X-ray  is  necessary  for  pre¬ 
cise  orientation  to  allow  proper  align¬ 
ment  of  the  crystal  on  the  high  speed 
diamond  blade  that  saws  the  crystal 
into  a  series  of  wafers  until  the  en¬ 
tire  raw  material  has  been  completely 
cut.  The  series  of  wafers  cut  from 
the  raw  material  are  too  large  in  this 
stage  and  so  they  are  cut  into  small 
“dices”;  present  sizes  range  from 
X  to  1"  X  1"  with  1/2"  X  1/2" 
being  the  most  popular  size.  The 
diced  wafers  are  placed  on  lapping 
machines  and  ground  to  approxi¬ 
mately  the  desired  thickness.  Each 
diced  wafer  or  “blank”  must  be 
checked  for  presence  of  twinning  and 
also  for  parallelism  and  correctness 
of  the  orientation  angle.  Accepted 
blanks  must  be  edged  to  exact  width 
and  length  dimensions  and  then  pre¬ 
lapping  is  required  to  permit  ex¬ 
tremely  accurate  X-ray  orientation. 

X-ravs  used  during  World  War  II 
generally  permitted  orientation  accu¬ 
racy  of  approximately  3  minutes 
(plus  or  minus  3  minutes  on  repeat 
readings).  Today,  precision  toler¬ 
ances  required  by  the  Armed  Serv¬ 
ices  allow  a  minimum  of  plus  or 
minus  2  minutes  with  repeat  readings 
not  exceeding  30  seconds.  To  meet 
this  requirement.  Downing  Crvstal 
Companv  has  designed  an  orientation 
device  which  is  an  integral  part  of 
their  normal  operating  process.  By 
the  use  of  this  angular  correctipn  de¬ 
vice  temperature  coefficient  re^ec^s 
are  held  to  10%  or  less  at  the  fn^l 
test  point.  A  typical  test  chart,  picked 


at  random,  shows  that  of  479  crystals 
tested,  only  6  were  rejected  because 
of  excessive  temperature  coefficient. 

The  blank  then  proceeds  through 
stages  of  lapping — rough,  intermedi¬ 
ate,  and  final.  High  speed  machines 
are  employed  with  slower  abrasive 
actions  as  the  crystal  becomes  thinner 
and  thinner.  As  soon  as  the  lapped 
blanks  approach  one  or  two  percent 
of  final  frequency  they  are  taken  out 
of  the  mass  production  technique  and 
treated  as  individual  items  and  sorted 
into  small  family  groups  according 
to  frequency  relationship  and  further 
reduced  in  the  thickness  to  practically 
finished  frequency. 

‘‘Lapihaster”  Controls  Optical 
Grinding 

At  the  points  of  final  and  finished 
lapping,  especially  where  higher  fre¬ 
quency  ranges  are  sought,  optical 
lapping  methods  are  introduced.  Op¬ 
tical  grinding  methods  are  used  also 
to  control  flatness  and  contour  of  the 
final  lapping  plates.  This  phase  of 
the  manufacturing  operation  is  ex¬ 
tremely  critical  and  requires  the  ut¬ 


most  in  skill  and  precision  to  obtain 
the  correct  flatness  or  contour  of  the 
crystal  blank  faces.  The  Downing 
Crystal  Company  employs  a  Lap- 
master — a  machine  that  produces 
surfaces  that  are  optically  flat.  This 
is  a  versatile  machine  since  it  is  capa¬ 
ble  of  generating  surfaces  of  pre¬ 
cision  flatness  and  finish  in  short 
runs  or  in  high  production  quantities. 
In  one  cycle,  this  machine  can  pre¬ 
cision-lap  either  identical  parts  or 
parts  of  dissimilar  shapes  and  mate¬ 
rials.  This  machine  steps  up  plant 
efficiency  as  it  reduces  lapping  costs 
since  there  is  no  loss  of  production 
time  for  replacing  or  reconditioning 
the  lapping  plates.  It  will  readily  lap 
up  to  the  extremely  close  tolerance 
of  one  light  band  (.0000116")  or 
less.  When  the  Lapmaster  is  used  in 
the  manufacturing  of  crystals  its 
proper  use  enables  the  generation  of 
desired  surfaces  required  for  the  op- 
era^’on  of  n^’ertoT>A  use. 

During  World  War  II  crystals  were 
brought  to  exact  frequency  by  acid 
etching  and  electroplating  techniques 
which  has  been  fairlv  well  superseded 
by  the  newer  technique  of  base  plat- 


Flftlngs  for  forty  0.5^^  crystal  blanks  are  barely  visible  beneath  the  liquid  surface  of  this 

planetary  lapping  machine. 
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ing  followed  by  spot  plating  to  final 
frequency.  Plating  is  done  at  Down¬ 
ing  Crystal  Company  in  a  vacuum 
and  the  close  tolerances  allowed  for 
the  establishment  of  final  frequency 
is  obtained  daily  in  the  production 
of  thousands  of  completed  crystal 
units  for  military  use. 

Present  day  crystals  are  of  the  gold 
or  silver  plated — wire  mounted — 
soldered  in  place  type  mounted  with¬ 
in  a  hermetically  sealed  can  on  a 
glass-to-metal  sealed  base  of  standard 
dimensions  which  is  known  as  the 
HC-6/U  crystal  holder.  Both  round 
and  square  types  of  crystals  are  in 
production  at  Downing  Crystal  Com¬ 
pany. 

New  Scientific  Methods 

Plated  crystals  are  either  of  the 
fundamental  frequency  type  of  the 
harmonic  or  “mode”  type  of  opera¬ 
tion.  The  Downing  Crystal  Company 
has  become  a  leader  in  the  develop¬ 
ment  of  the  third  and  fifth  mode  type 
crystals  and  the  present  output  of  the 
company  consists  almost  entirely  of 
this  type  crystal.  Crystals  in  the 
regular  production  will  actually  con¬ 
trol  frequencies  as  high  as  75  mcs. 
without  the  aid  of  multiplier  stages. 
It  is  significant  that  Downing  Crystal 
Company  has  developed  the  highly 
successful  normal  operating  proce¬ 
dure  for  the  manufacture  of  precision 
type  crystals.  Every  newest  technique 
practical  is  thoroughly  tested  for  ap¬ 
plication  in  the  normal  operations  of 
this  company  to  further  the  precision 
manufacturing  methods.  As  an  ex- 


John  W.  Downing,  Pounder  and  President  of  Downing  Crystal  Company. 


ample — not  satisfied  with  their  pres¬ 
ent  method  of  crystal  analysis,  Down¬ 
ing  Crystal  Company  has  added  a 
Shadowgraph  (contour  projector)  to 
their  many  scientific  instruments. 
This  instrument  is  capable  of  pro¬ 
ducing  up  to  100  magnifications.  It 
is  being  used  in  studying  surface 
structures  and  finishes  in  order  that 
microscopic  scratches,  fractures,  and 
imperfections  in  the  edges  of  crystal 
blanks  can  readily  be  detected.  It  is 
possible  to  use  this  instrument  for 
crystal  mounting  alignment  which 
would  relieve  spring  cross  tension 
thus  allowing  maximum  freedom  of 
crystal  oscillation. 


Synthetic  Quartz  by 
Signal  Corps 

Downing  Crystal  Company  is  one 
of  a  select  group  of  quartz  crystal 
manufacturers  who  is  cooperating 
with  Signal  Corps  Engineering  Lab¬ 
oratories  in  the  manufacture  of  pilot 
run  quantities  of  frequency  control 
crystals  utilizing  synthetic  quartz. 
These  well  shaped  crystals  are  pro¬ 
duced  experimentally  under  sponsor¬ 
ship  of  the  Department  of  the  Army 
Signal  Corps.  This  material  repre¬ 
sents  a  new  scientific  achievement  in 
an  area  where  there  has  been  knowl¬ 
edge  of  the  art  of  producing  synthetic 
crystals  for  over  100  years.  Prog¬ 
ress  in  the  past  ten  years  has  been 
phenomenal.  The  preliminary  opera¬ 
tions  performed  to  date  by  Downing 
Crystal  Company  indicate  that  many 
of  the  w6ll  established  techniques  of 
working  natural  quartz  will  be  fully 
applicable  in  the  processing  of  the 
synthetic  -materials.  Always  inter¬ 
ested  in  the  conservation  of  the 
sometimes  difficult  to  obtain  quartz. 
Downing  Crystal  Company  is  particu¬ 
larly  pleased  with  the  lack  of  twin¬ 
ning  and  the  resultant  high  yield  and 
low  scrap  factors  indicated  up  to 
date.  It  is  hoped  that  military  spon¬ 
sored  programs  will  be  supported  not 
only  to  enable  the  continuation  of  the 
manufacture  of  synthetic  quartz  but 
also  'to  provide  sizes  larger  in  mass 
than  those  presently  available.  To  do 
so  will  give  added  impetus  to  a  pro¬ 
gram  that  is  so  essential  in  case  of 
mobilization. 


Precision  frequency 
measurement  equip¬ 
ment  Is  the  final 
step  In  checking  the 
crystal's  frequency 
for  conformity  with 
government  stand¬ 
ards. 
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D.  E.  iVoble,  Vice  Pres*  in  Charge ^-Eommunications  &  Electronics  Div.^  UMotorola,  Inc*  says, 
^^Penny  pinching  in  developmental  contracts  is  a  costly^  short  sigbled,  false  economy*^^ 


Admittedly  the  subject  of  developmental  proce¬ 
dure  and  contract  forms  is  highly  complex.  Any  short 
commentary  is  sure  to  invoke  the  charge  of  oversimplifi¬ 
cation.  There  is,  however,  one  interpretation  of  cause  and 
effects  applied  to  military  developmental  contracts  which 
needs  examination  under  the  cold  light  of  logic. 

Too  much  present  day  electronic  equipment  fits  the 
category  of  “Supercolossal  Gadgetry.”  This  equipment  is 
too  complex,  it  uses  too  many  tubes,  operational  toler¬ 
ances  are  too  tight,  it  is  too  expensive  to  build  and  it  is 
nearly  impossible  to  maintain.  Everyone  in  military  elec¬ 
tronics  has  heard  this  cry  of  pain  before  and  my  purpose 
is  to  analyze  one  of  the  factors  which  tends  to  produce 
“Supercolossal  Gadgetry.” 

Experienced  engineers  know  that  the  first  pattern  of 
circuitry  and  tubes  to  satisfy  a  specified  set  of  functions 
is  usually  complex.  Safety  factors  may  be  low  and  per¬ 
formance  may  be  marginal.  First  order  specifications  im¬ 
provements  may  be  achieved  by  increasing  further  the 
number  of  tubes  and  by  pyramiding  circuit  complexity. 
The  path  from  supercolossal  gadgetry  to  simplified  and 
matured  equipment  is  a  long  and  difficult  trail  over  moun¬ 
tains  of  successive  approximations.  In  far  too  many 
contracts,  the  mountains  are  never  scaled  and  the  super¬ 
colossal  gadgetry  is  delivered  and  meets  specifications. 
This  result  is  particularly  true  of  fixed  price  develop¬ 
mental  contracts.  I  suggest  that  one  important  contrib¬ 
uting  factor  is  unenlightened  cost  control. 

A  complex  electronic  answer  to  a  set  of  specifications 
is  usually  more  costly  to  develop  than  a  simple  answer. 
Six  tubes  with  associated  circuitry  can  be  made  to  satisfy 
a  group  of  functions  more  quickly  than  a  simple  circuit 
with  three  tubes.  For  emphasis,  I  repeat  that  fundamen¬ 
tally  it  is  more  costly  to  develop  a  simple  circuit  than  it  is 
to  develop  a  complex  circuit.  Thereby  hangs  the  explana¬ 


tion  of  some  supercolossal  gadgetry  productions.  With 
competitive  bids  for  developmental  work  under  fixed  price 
contracts  with  the  price  at  a  minimum,  there  may  be  in¬ 
sufficient  funds  to  develop  and  deliver  anything  but  com¬ 
plex  equipment.  A  low  priced  developmental  contract 
can  be  the  most  costly  type  of  contract  issued  when  eval¬ 
uated  in  terms  of  production  costs,  reliability,  perform¬ 
ance  and  maintenance  characteristics.  Intelligent  spend¬ 
ing  in  development  can  save  many  millions  in  production 
and  maintenance;  but  far  more  important,  such  spending 
can  save  lives  by  improving  the  effectiveness  of  the  equip¬ 
ment  in  military  applications. 

Penny  pinching  in  developmental  contracts  is  a  costly, 
short  sighted,  false  economy.  There  should  be  no  fixed 
price  developmental  contracts  and  competition  should  be 
based  upon  a  system  of  technical  qualification  merit  rat¬ 
ing.  I  would  like  to  see  an  engineering  incentive  plan  in 
operation.  The  organizations  which  turned  out  the  su¬ 
perior  designs  would  always  have  the  choice  of  the  best 
contracts.  Cost  would  be  evaluated  over-all  to  include 
production  and  maintenance.  On  this  basis,  the  most 
costly  development  could  readily  turn  out  to  be  the  lowest 
cost  to  the  taxpayer  overall.  Remember  that  it  is  cheaper 
to  develop  sujjercolossal  gadgetry  than  it  is  to  develop 
simplified,  matured  equipment. 
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Floods  and  tornadoes  demand 


Communications 


Naval  Reservists  worked  untiringly  in  their  efforts 
to  alleviate  distress  in  Texas  during  recent  disasters. 


leans.  La.,  and  Port  Arthur,  Hous¬ 
ton,  Beaumont,  and  Orange,  Texas,  to 
handle  traffic  in  the  flood  area. 

Lcdr  J.  E.  Kearney,  USNR,  com¬ 
manding  officer  of  the  Lake  Charles 
Naval  Reserve  Training  Center,  gives 
this  account:  “Wednesday  morning, 
20  May,  the  water  started  coming  up 
pretty  fast,  and  at  1400  that  after¬ 
noon  we  alerted  the  Red  Cross.  At 
1525  we  were  on  the  emergency  cir¬ 
cuit  with  the  Red  Cross  to  handle  the 
local  situation  around  the  clock.  All 
stationkeeper  personnel  were  on  duty. 
We  maintained  continuous  radio 
watch  as  well  as  teletype.  Our  radio¬ 
man  was  on  the  circuit  constantly,  as¬ 
sisted  by  the  radarman.  When  either 


ed  hundreds  of  acres.  Highways  were 
closed,  civilian  communications  over¬ 
loaded. 

Upstream  flood  waters  converged 
downstream;  at  the  same  time,  un¬ 
usually  high  tides  from  the  Gulf 
pushed  water  back  up  the  rivers.  As 
one  Reservist  expressed  it,  “the  Gulf’s 
trying  to  back  up  the  rivers,  and  the 
rivers  are  trying  to  get  into  the  Gulf, 
and  something’s  gotta  give.” 

The  something  that  “gave,”  but  in 
the  constructive  sense,  was  Naval  Re¬ 
serve  communications  and  hundreds 
of  Naval  Reservists  who  volunteered 
immediately  for  active  duty.  Con¬ 
tinuous  communications  were  main¬ 
tained  by  Lake  Charles  and  New  Or¬ 


For  the  want  of  communica- 
tions,  a  battle  against  wind  and  wa¬ 
ter  might  have  been  lost  in  the 
Eighth  Naval  District  during  May 
1953. 

First  came  the  battle  against  wind. 
Tornadoes  struck  in  quick  succession 
at  San  Angelo  and  Waco,  Texas.  Al¬ 
though  the  winds  did  only  minor 
damage  to  the  Training  Centers  in  the 
two  cities,  there  was  a  big  job  for  tW 
Navy  to  do  in  both  places.  Read 
part  of  a  message  from  San  Angelo: 

“  .  .  .  ALL  STATIONKEEPER  PERSON¬ 
NEL  ‘WERE  DISPATCHED  TO  STRICKEN 

areX  when  initial  word  of  tornado 

WAS  RECEIVED  STATING  THAT  LAKE- 
VIEW  SCHOOL  WAS  LEVELED  WITH 
CHILDREN  PINNED  UNDER  BUILDING 


Naval  Reservists  from  Beaumont,  Houston,  Port  Arthur,  Galveston,  and  Orange,  Texas,  and 
Lake  Charles,  Louisiana,  all  pitched  in  and  helped  put  sandbags  where  they  were  needed  to 
— '  hold  back  the  water  from  the  Sabine  River  in  Orange. 


In  Waco,  a  Naval  Reservist  sent 
the  first  message:  “situation  under 
CONTROL,  NO  HELP  NEEDED.”  The 

SCR-299  mobile  radio  unit  from  the 
Dallas  Naval  Reserve  Training  Center 
arrived  early  on  the  scene.  The  com¬ 
manding  officer  of  Waco’s  Nayal  Re¬ 
serve  Division  set  up  headquarters  in 
the  phone  booth  of  a  darkened  drug 
store.  Naval  Reservists,  most  of 
whom  were  originally  members  of 
Waco’s  Reserve  Electronics  unit,  ren¬ 
dered  first  aid,  assisted  in  the  heart- 
and  back-breaking  rescue  work  and 
patrolled  the  downtown  area  to  pre¬ 
vent  looting. 

Next  came  flood  disaster. 

At  the  U.  S.  Naval  Station,  Orange, 
Texas  is  berthed  the  Texas  Group  of 
the  Atlantic  Reserve  Fleet.  The  Naval 
Station  is  so  situated  that  if  the  Naval 
Station  went  the  whole  citv  of  Orange 
would  go  as  well.  At  Lake  Charles, 
La.,  the  swollen  Calcasieu  River  flood- 
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wasn’t  on  the  circuit,  he  was  bailing 
water. 

“Thursday  we  continued  to  help 
the  Red  Cross  until  we  saw  our  equip¬ 
ment  was  in  danger  and  started*  to 
sandbag  the  station.  Then  we  got 
the  message  that  Headquarters  want¬ 
ed  volunteers  tu  go  to  Orange  to 
sandbag  the  Naval  Station  there.  In 
spite  of  the  fact  that  75%  of  the 
homes  of  our  division  members  were 
flooded,  38  men  and  1  officer  volun¬ 
teered  to  go  to  Orange.  We  continued 
to  fight  water  at  the  Training  Center. 

“At  2300  TTiursday,  the  Training 
Center  started  to  flood.  Everyone  was 
up  all  night  bailing  water  and  patch¬ 
ing  leaks,  but  even  at  that,  two  inches 
of  water  stood  in  the  Training  Center. 
Ten  men  came  from  Orange  to  help 
us  disconnect  all  electronic  equip¬ 
ment  and  raise  it  above  the  danger 
level.  At  that  point,  we  were  down 
to  one  transmitter,  the  portable  TCS, 
and  we  were  desperately  in  need  of 
an  additional  radio  operator.  Beau¬ 
mont  sent  over  W.  E.  Hughes,  RMC, 
•and  F.  J.  Blazeth,  RMC,  to  relieve 
our  man,  M.  W.  Anderson,  RMl. 

“We  had  already  notified  the  Red 
Cross  and  civilian  authorities  that 
we  could  handle  traffic  and  welfare 
messages  for  them.  Roughly  150  mes¬ 
sages  v/ere  sent  out  Saturday  and 
Sunday  morning. 

“For  four  continuous  days  all  the 
stationkeepers  worked  around  the 
clock,  and  we’re  mighty  proud  of  the 
boys.  Their  homes  were  flooded,  hut 
they  let  their  furniture  be  ruined  to 
save  the  station. 

“Inactive  Reserve  participation  was 
wonderful,  too.  More  than  15  boys 
came  in  to  assist  at  the  Training  Cen¬ 
ter.  One  boy,  who  lives  some  miles 
from  Lake  Charles,  and  whose  home 
was  flooded  out,  swam  part  of  the 
way  to  the  Training  Center,  waded, 
spent  the  night  in  a  church — and 
apologized  for  being  late  when  he  re¬ 
ported  in.” 

Lafay^e,  La.  (  K5NRQ)  main¬ 
tained  a  continuous  radio  watch  from 
22  to  24  May.  It  was  Lafayette  which 
picked  up  an  amateur  radio  opera¬ 
tor’s  message  from  the  Opelousas  na¬ 
val  recruiting  substation  that  30  life¬ 
jackets  were  needed  for  rescue  work¬ 
ers  at  Fort  Barre,  La.  The  Naval 
Station  at  New  Orleans  provided  the 
life-jackets,  .the  Naval  Air  Station, 
New  Orleans,  flew  them  to  the  air¬ 
strip  at  Opelousas.  There,  they  were 
picked  up  by  the  fire  chief. 

NDF,  the  Naval  Reserve  radio  sta¬ 
tion  at  New  Orleans,  was  on  the  job 
constantly  from  Thursday  through 
Sunday  night.  One  of  the  many  im¬ 
portant  tasks  was  handling  traffic  for 
the  Army  Engineers  at  Galveston, 


Texas,  to  the  Army  Engineers  at  Lake 
Charles,  La.,  and  New  Orleans. 

As  the  welfare  messages  came  out 
of  Lake  Charles,  there  was  the  job  of 
relaying  them.  They  went  to  about 
30  states,  from  Connecticut  to  Cali¬ 
fornia.  All  the  stations  in  the  flood 
area  came  up  each  hour  to  check  with 
NDF  for  traffic.  Port  Arthur,  al¬ 
though  not  in  the  flood  area,  was  up 
continuously,  too.  Two  of  their  in¬ 
active  Reserve  radiomen  returned  to 
the  Training  Center  so  they  could 
maintain  a  24-hour  continuous  watch. 
In  addition.  Port  Arthur  sent  a  24- 
man  detail  of  Reservists  to  Orange  to 
help  with  sandbagging  the  Naval  Sta¬ 
tion  there. 


teurs  at  the  scene  of  the  flood  opera¬ 
tions  in  Orange  and  helped  with. traf¬ 
fic  to  persons  outside  the  flood  area 
who  could  render  assistance. 

Two  Beaumont  Reservists  ltjg 
j.  G.  SHEPHERD  (W5RYV)  and  T.  r. 
LEWIS,  EMPC  (W5Wjr)  had  mobile 
radio  installations  in  their  personal 
automobiles.  Between  watches  at  the 
Training  Center  they  went  to  Orange 
in  response  to  an  emergency  call 
for  mobile  amateur  communications. 
There  they  assisted  in  patrolling  the 
dikes  and  reporting  weak  spots  in 
the  levee. 

These  men  conscientiously  and 
capably  worked  long  hours.  Station- 
keeper  amateurs  w.  E.  hughes,  rmc 


Field  flood  control  headquarters,  Orange,  Texas.  This  is  where  all  the  latest  reports  were 
received  from  the  levee  where  sandbags  were  being  placed.  Men  on  the  levee  made  reports 
to  flood  control  headquarters,  by  means  of  field  walkie-talkies,  telling  them  w4iere  more 
sandbags  were  needed.  Field  headquarters  then  dispatched  working  citizens  and  Naval 

Reservists  as  they  were  needed. 


4 


In  Houston,  when  the  message  was 
received  that  Reservists  were  needed 
at  Orange,  more  than  a  hundred  en¬ 
listed  men  and  officers  volunteered 
and  were  rushed  to  the  Naval  Station. 

When  Beaumont,  Texas,  received 
word  on  the  morning  of  21  May  that 
flood  conditions  existed  in  the  Or¬ 
ange  and  Lake  Charles  areas,  the 
active  duty  personnel  immediately 
commenced  maintaining  continuous 
radio  communications  with  all  ac¬ 
tivities  concerned.  That  afternoon. 
Reserve  communication  personnel 
and  others  began  reporting  to  the 
Training  Center  after  the  call  for 
volunteer  activation  of  the  Reserve 
Division  went  out.  Watch  lists  were 
set  up,  and  personnel  were  assigned 
duties  commensurate  with  their  rates 
and  skills. 

Along  with  stationkeeper  per¬ 
sonnel,  Beaumont  Reservists  manned 
both  Naval  Reserve  and  amateur  cir¬ 
cuits.  They  communicated  with  ama- 

\ 


(W5YU  )  and  william  murphy,  et2 
(W5LQO)  stood  by,  assisting  on  cir- 
-  cuit  watches,  handling  traffic,  and 
readying  the  emergency  Mobile  Com¬ 
munications  Unit  at  the  Training 
Center.  The  unit  was  not  needed, 
however,  as  the  situation  called  for 
lighter  and  more  flexible  mobile 
units. 

Traffic  continued  on  the  amateur 
and  Naval  Reserve  frequencies.  On 
the  night  of  22  May,  a  message  was 
sent  from  Beaumont  to  the  Com¬ 
manding  Officer,  Naval  Reserve 
Training  Center,  Lake  Charles,  La., 
offering  relief  operators  for  the  radio- 
Ojian  at  Lake  Charles  who  had  been 
on  the  air  constantly  since  the  emer¬ 
gency  started,  w.  E.  hughes,  rmc 
and  F.  J.  BLAZETH,  RMC,  volunteered 
to  go  to  Lake  Charles,  and  drove  in  a 
pickup  truck  through  flood  waters 
which  covered  the  highway  in  many 
places. 

{Continued  on  page  70,  col.  1) 
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SoundScriber  Corjioration’s 
dictation  equipment  is  found 
on  many  assignments,  in 


CONFERENCE  OR  COMBAT 


A  group  of  New  England  industrial¬ 
ists  and  financiers  founded  the  Sound¬ 
Scriber  Corporation  in  New  Haven, 
Conn,  and  in  April,  1940  the  company 
began  the  manufacture  of  a  new  type  of 
dictating  equipment.  An  electronic  am¬ 
plifier  was  used  to  record  and  repro¬ 
duce  the  human  voice.  A  plastic  disc 
replaced  the  old-fashioned  wax  cylinder 
as  a  recording  medium. 

As  a  new  and  revolutionary  product, 
SoundScriber  gained  immediate  ac¬ 
ceptance.  It  filled  a  long-felt  need  of 
many  of  the  country’s  largest  compan¬ 
ies  for  a  dictation  machine  and  tele¬ 
phone-recording  device. 

With  the  advent  of  war  in  1940,  and 
concurrent  production  restrictions, 
SoundScriber  continued  to  manufacture 
its  peacetime  product  as  part  of  the 
general  war  effort.  SoundScriber  dic¬ 
tating  and  transcribing  equipment  was 
classified  as  essential,  and  was  supplied 
to  companies  furnishing  the  necessary 
War  Production  Board  authority  for 
purchase. 

The  situation  continued  until  the  ter¬ 
mination  of  hostilities  and  the  lifting  of 
wartime  restrictions.  But  throughout 
the  war,  SoundScriber  was  called  upon 
by  the  armed  forces  to  adapt  standard 
dictating  equipment  to  specialized  war 
needs.  This  was  done  without  a  hitch 
in  the  production  timetable.  Recording 
and  transcribing  units,  built  to  service 
specifications,  were  kept  flowing  to  the 
Army  Signal  Corps  and  to  the  Navy. 

Diversity  of  Uses 

This  equipment  was  used  in  a  variety 
of  ways;  to  record  air-to-ground  and 


air-to-ship  messages;  communications 
between  friendly  forces;  enemy  radio 
transmissions  for  later  analysis  by  in¬ 
telligence;  to  examine  prisoners  and 
to  interrogate  pilots  after  strikes  against 
the  enemy;  and  to  record  telephone  con¬ 
versations  in  offices  where  defense  con¬ 
tracts  were  being  negotiated  and  expe¬ 
dited. 

Standard  SoundScriber  dictating  and 
transcribing  equipment  played  an  im¬ 
portant  role  in  national  defense.  It 
served  war  industries  well.  In  addition 
to  meeting  the  needs  of  general  office 
dictation,  it  gained  wide  recognition  for 
its  use  in  war  contracts  arbitration,  in 
management  and  production  confer¬ 


ences,  and  in  other  critical  applications 
where  a  voice  record  was  of  prime  im¬ 
portance. 

The  technical  standards  for  dictation 
equipment  which  SoundScriber  set  as 
early  as  1940 — electronically  embossed 
sound  grooves  on  plastic  discs,  and  the 
use  of  an  electronic  amplifier — were 
proved  during  the  war.  They  withstood 
the  most  grueling  applications  the  war 
years  could  provide.  They  were  adopted 
later,  naturally,  by  the  other  manufac¬ 
turers  of  dictation  equipment,  and  are 
imitated  widely  today. 

In  the  emergency  period,  Government 
materials  restrictions  have  not  limited 
SoundScriber  production.  Where  nec- 


Mr.  Walter  J.  Niles,  President  of  SoundScriber,  inspects  the  SoundScriber  plant  operation 

with  an  employee. 
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tssaiy,  non-critical  materials  have  been 
substituted  without  the  slightest  sacri¬ 
fice  in  the  quality  of  the  product. 
SoundScriber  research  and  engineering 
are  moving  onward  at  an  accelerated 
pace.  On  the  technical  front,  they  have 
kept  SoundScriber  a  decade  in  advance 
of  its  competitors. 

The  company’s  main  plant,  in  New 
Haven,  Conn.,  employs  about  350  peo¬ 
ple.  Another  500  people  are  involved 
in  the  SoundScriber  field  sales  and  ser¬ 


vice  organization. 

SoundScriber  products  currently  in 
production  are:  dictating  equipment, 
business  and  industrial  recording  equip¬ 
ment.  They  are  adaptable,  through  va¬ 
rious  accessories,  to  the  following  uses 
in  addition  to  dictation  and  transcrip¬ 
tion:  Recording  interviews,  conferences 
and  public  adresses;  telephone  calls, 
field  reports  and  investigations.  They 
liave  proved  to  be  reliable  and  efficient 
in  virtually  any  use  where  recordings  of 
the  human  voice,  or  specific  sound  with¬ 
in  an  established  frequency  range,  are 
required. 

SoundScriber  products  are  sold  na¬ 
tionwide,  through  distributors  located 
in  every  major  city  in  the  United  States 
»and  in  23  foreign  countries. 


Dictation  System 


A  SoundScriber  dictation  system  con¬ 
sists  of  a  recorder  and  a.  transcriber. 
They  are  two  different  instruments,  be¬ 
cause  they  are  totally  different 
function. 


in 


SoundScriber  Tycoon  Dictator 


The  major  elements  of  the  Sound¬ 
Scriber  recorder  are:  1.  A  mechanical 
drive  system,  including  mechanisms  for 
instant  start  and  feed;  2.  Talk  and  lis¬ 
ten  back  features,  including  a  micro¬ 
phone;  3.  Time  scale  and  indexing  sys¬ 
tem,  for  stylus  location  and  indica¬ 
tion  of  length  of  letters,  corrections  and 
special  information — without  use  of 
paper  strips,  or  other  methods  involving 
additional  materials  and  motions.  4. 
Electronic  system,  comprising  amplifier 
controls  and  recording  and  playback 
heads;  5.  Put-on  take-off  and  general 
record-handling  features;  6.  Special 
warnings  and  safeguards  to  assure 
freedom  from  trouble  af  the  transcrib¬ 
ing  end,  with  a  minimum  of  attention 
by  the  dictator. 

The  play-back  on  the  fecorder  is  for 
convenience.  It  is  designed  for  quick 
review.  Its  purpose  is  to  check  the  last 


few  lines  of  what  has  been  said.  The 
transcribing  instrument  is  designed 
‘olely  for  play-back  by  the  secretary. 
It  is  built  for  clarity,  mellowness  and 
ease  of  operation.  It  is  one-half  of  a 
standard  SoundScriber  system  that  is 
balanced  to  lighten  a  dictation  work 
load. 

Certain  elements  of  the  recorder  have 
their  counterparts  in  the  transcriber, 
which  is  the  end  point  of  a  dictating 
operation.  It  includes:  1.  Mechanical 
drive  system,  including  mechanism  for 
both  instantaneous  start  and  stop,  by 
remote  control;  2.  Back  space,  by  re¬ 
mote  control,  for  repeating  phrases;  3. 
Time  scale  and  interpretation  system, 
for  quick  determination  of  letter  length, 
correction  and  special  information,  by 
an  ingenious  system  of  mirrors;  4.  Elec¬ 
tronic  system,'  comprising  the  amplifier, 
listening  device  and  play-back;  5.  Spe¬ 
cial  warning  and  safeguards  to  assure 
trouble-free  transcriptions. 

Since  the  two  machines  comprise  a  ’ 
system,  it  was  difficult  in  the  beginning, 
to  separate  them.  Often  a  feature  was 
provided  in  the  recorder  which  had  no 
other  function  than  the  result  it  pro¬ 
duced  in  the  transcriber.  This  posed  a 
series  of  problems,  each  one  of  which 
often  could  be  solved  separately.  Each 
solution,  combined  with  other  solutions, 
was  coordinated  and  built  into  the  final 
equipment.  The  two  machines,  there¬ 
fore,  are  actually  units  coordinated  into 
an  inseparable  pair  of  efficient  business 
machines.  This  “system-approach”  to 
the  dictation  problem  eliminated  many 
of  the  annoyances  that  previously  had 
plagued  the  dictation  machine  industry. 

New  Disc  Size 

Moreover,  years  of  practical  experi¬ 
ence  taught,  and  SoundScriber  engi¬ 
neering  agreed,  that  a  15-minute  per 
side  disc  was  necessary  for  some  uses, 
and  that  a  smaller  disc,  of  mail-chute 
size,  was  also  highly  desirable.  Lab¬ 
oratory  and  field  tests  disclosed  that  a 
5%-inch  disc,  operating  at  33%  revo¬ 
lutions  per  minute.  260  grooves  per 


inch,  would  give  15  minutes  of  clear, 
reliable  recording  on  each  side  of  the 
record. 

The  same  calculations  revealed  that 
3%-inch,  mail-chute  size  disc  could  be 
used,  allowing  7%  minutes  of  dicta¬ 
tion  on  each  side,  and  a  3-inch  disc, 
with  4  minutes  of  dictation  on  each 
side.  These  small,  long-playing  micro¬ 
groove  discs  were  important,  not  only 
to  executive’s  single-letter-on-a-disc  dic¬ 
tation  and  memo  needs. 

In  addition  to  these  departures  fronr. 
limited  facilities  offered  by  old-fash¬ 
ioned  dictation  systems,  SoundScriber 
has  built  into  its  newest  equipment  a 
number  of  revolutionary  improvements: 

Push-button  indexing.  There  are 
no  index  slips  or  paper  strips  to  tax 
a  dictator’s  patience;  all  indexing 
facts  are  on  the  plastic  disc  where 
they  become  permanent  and  assure 
top  accuracy  and  understandability. 

Synchro-light  beam  accuracy.  This 
makes  place-finding  easier  than  ever 
in  dictating  equipment.  On  Sound¬ 
Scriber,  two  clear  beams  of  light  in¬ 
form  the  dictator,  at  a  glance,  his 
recording  and  play-back  arm  loca¬ 
tion  on  the  disc. 

Two-arm  versatility.  Two  separate 


Revolutionary  new  Magnetic  Tape  Recorder- 
Reproducer  is  SoundScriber  newest  product. 
The  machine  will  deliver  24  to  48  hours  of 
continuous,  unattended  high  quality  mag¬ 
netic  recording,  on  one  roll  of  tape,  on  two 
channels  of  communications  simultaneously. 
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arms,  one  for  recording  and  one  for 
playback,  guarantee  high  quality  in 
both  jobs,  and  provide  the  widest 
flexibility  in  actual  use. 

These  features  make  SoundScriber 
the  most  scientific  dictation  equipment 
ever  built  for  general  office  use.  Yet, 
it  was  precision  engineered  to  a  degree 
that  made  it  especially  adaptable  to 
most  specialized  uses. 

The  past  several  years  have  seen  sev¬ 
eral  new  additions  to  the  SoundScriber 
line  of  sound-recording  products.  One 
of  them  is  a  30-minute  and  44-minute 
dual  continuous  recorder,  which  was 
introduced  to  provide  an  efficient  and 
economical  method  of  long-playing,  un¬ 
interrupted  recording. 

Aside  from  the  normal  demand  for 
this  type  of  instrument,  for  conference 
recording  and  communications’  docu¬ 
menting,  two  leading  manufacturers  of 
communication  equipment  have  made  it 
an  adjunct  to  their  basic  products.  It 
is  now  being  used  in  military  installa¬ 
tions.  Reports  on  its  commercial  ap¬ 
plications  indicate  it  will  play  an  im¬ 
portant  role  in  the  future  of  American 
business. 

The  Dual  Recorder  is  comprised  of 
two  machines,  hooked  together  in  tan¬ 
dem.  A  second  turntabl^  starts  auto¬ 
matically  about  14^  minutes  after  re¬ 
cording  on  the  first  turntable,  allowing 
a  30  second  overlap.  Simultaneous  re¬ 
cording  on  both  turntables  can  be  ac¬ 
complished  by  lowering  both  recording 
arms  and  starting  both  turntables. 

The  Dual  Recorder  is  light — only  32 
pounds,  and  is  easily  carried.  It  was 
designed  for  locations  where  space  is  at 
a  premium. 

Unusual  features  of  the  machine  are 
time  scales  and  light  beams  which  in¬ 
dicate  in  quarter  minutes  the  position 
of  recording  and  play-back  arms  on  the 
disc  surface  as  an  aid  to  precision  log¬ 
ging  and  place  finding.  There  is  also  a 
telephone  recording  unit  inbuilt  which 
acts  to  equalize  the  near  and  distant 
level  of  a  voice  recorded  from  a  tele¬ 
phone  circuit. 


Other  important  uses  of  the  Dual 
Continuous  Recorder  include  the  moni¬ 
toring  of  police  radio  communications 
and  fire  alarm  recording. 

The  Dual  Recorder  is  SoundScriber’s 
latest  effort  to  meet  an  increasing  bus¬ 
iness,  industrial  and  professional  de¬ 
mand  for  longtime  recording. 

Walter  J.  Niles,  SoundScriber’s  Pres¬ 
ident,  is  a  well-known ,  figure  in  the 
office-machine  industry.  Before  joining 
SoundScriber  Corporation  in  1949,  he 
was  president  of  Frederick  Hart  &  Com¬ 
pany  of  Poughkeepsie,  N.  Y.,  manu¬ 
facturers  of  electronic  recording  equip¬ 
ment.  During  World  War  II,  he  was 
works  manager  and  general  manager 
of  International  Business  Machines  Cor¬ 
poration  and  Electromatic  Typewriters, 
Inc.,  manufacturers  of  office  equipment, 
and  with  Northeast  Electric  Co.,  Roches¬ 
ter,  N.  Y.',  manufacturer  of  automo¬ 
tive  equipment. 

Mr.  Niles  has  a  comprehensive  un¬ 
derstanding  of  both  marketing  and  pro¬ 
duction  having  been  active  in  both  fields 
in  his  business  career. 

Educational  Programs 

In  the  field  of  education,  SoundScrib¬ 
er  has  done  much  to  provide  courses  in 
modern  machine  transcription  in  col¬ 
leges,  public  and  private  schools  and 
business  schools.  It  has  done  so  in  the 
belief  that  office  routine  of  the  future 
will  be  based  largely  upon  the  tech¬ 
nique  of  transcribing  from  the  record¬ 
ed  voice  to  the  typewriter.  Already  a 
trend  in  this  direction  has  been  seen.  A 
complete  revision  in  secretarial  and 
stenographic  courses  has  been  urged  by 
educators.  SoundScriber  has  taken  the 
lead  in  supplying  educational  institu¬ 
tions  with  modern,  comprehensive  man¬ 
uals,  textbooks  and  courses  in  machine 
transcription. 

“Modern  Machine  Transcription,” 
prepared  by  SoundScriber,  is  the  most- 
up-to-date  of  all  such  courses.  It  has 
been  praised  for  its  effective  design,  its 
graphic  illustrations  and  its  complete 
coverage  of  this  new  subject.  Many  out¬ 


These  gentlemen  are 
making  photomicro¬ 
graphs  of  recording 
groove  structure  to 
assure  that  the 
groove  is  of  proper 
depth  for  the  high¬ 
est  recording  quality. 


The  stylus  pressure  gauge,  being  used 
above,  measures  the  pressure  of  the  needle 
in  the  groove. 


standing  business  firms  cooperated  with 
SoundScriber  in  making  available  actu¬ 
al  correspondence,  which  was  used  as  a 
basis  of  the  course’s  practice  record¬ 
ings.  Thus  the  content  of  practice  let¬ 
ters  in  the  course  have  a  realism  lack¬ 
ing  in  much  textbook  material. 

Another  SoundScriber  special  pro¬ 
gram  that  has  attracted  national  at¬ 
tention  is  its  Talking  Book  for  the 
Blind.  SoundScriber  helped  pioneer  in 
this  great  and  humane  work.  It  has 
brought  comfort  and  happiness  to  thou¬ 
sands  of  blind  people,  of  whom  there 
are  about  250,000  in  the  United  States. 

A  Talking  Book  is  a  set  of  Sound¬ 
Scriber  records  containing  the  text  of 
a  book,  recorded  in  such  a  manner  as 
to  enable  a  blind  person  listening  to  it 
to  obtain  everything  a  sight-reading 
would  reveal.  Talking  Books  on  Sound¬ 
Scriber  discs  are  now  being  made  by 
agencies  in  three  states.  The  New 
York  Public  Library,  through  its 
Branch  Library  for  the  Blind,  has  re¬ 
corded  more  than  120  books  on  Sound¬ 
Scriber  discs. 

Increased  sales  to  the  government 
and  military  agencies  were  partially 
responsible  for  steeply-mounting  Sound- 
Scriber.sales  in  1951  and  1952.  Radical¬ 
ly  new  engineering  developments,  di¬ 
rected  toward  military  requirements  in 
the  sound  recording  field,  have  jumped 
SoundScriber’s  government  orders. 

Under  Walter  J.  Niles’  administration 
the  company  forged  ahead  with  unmis¬ 
takable  purpose.  The  vast  engineering, 
manufacturing  and  sales  progress  it  has 
made  since  Mr.  Niles  joined  Sound¬ 
Scriber  Corp.,  is  a  measuring  stick  of 
the  sound  policies  he  initiated  and  the 
business  leadership  he  brought  to 
SoundScriber. 

Mr.  Niles  is  exteremely  optimistic 
about  SoundScriber’s  role  in  the  job 
ahead.  “We  have  been  able  to  gather 
together  a  group  of  employees  proud 
of  their  work  and  of  their  workman¬ 
ship.  These  people  are  meeting  today 
the  greatly  increased  demand  foi'  our 
product.  We  have  reason,  real  reason, 
to  look  to  the  years  ahead  with  plenty 
of  good  old-fashioned  American  opti¬ 
mism.” 
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Frank.  Smithy  Photo  Editor ^  reports  on 


3-D  and  Wide  Screen  Motion  Pictures 


Coincident  with  the  current 
upsurge  in  stereo  and  wide-screen 
motion  pictures,  it  may  be  of  some 
interest  to  give  a  brief  survey  of  the 
subject  and  to  assess  some  of  the 
various  systems  projected  or  now  in 
lise. 

Today,  one  is  likely  to  be  somewhat 
bewildered  and  confused  by  the  wide 
array  of  trade  names  of  the  various 
systems  such  as  Cinerama,  Cinema¬ 
scope,  Natural  Vision,  Todd-AO  and 
Vectograph,  to  mention  only  a  few. 
Actually,  all  these  may  be  classified 
into  two  basic  types — wide-screen 
and  true  stereoscopic.  The  true  stereo 
motion  pictures  have  depth  and  pre¬ 
sent  a  slightly  different  picture  to 
each  eye  to  produce  the  depth  per¬ 
spective  similar  to  the  way  our  eyes 
would  see  the  original  scene.  In  these, 
a  flat  screen  is  used  and  polarized  or 
colored  glasses  are  required  for  view¬ 
ing  except  for  the  svnchronized  shut¬ 
ter  wheel  system,  which  uses  a  rotat¬ 
ing  mechanical  shutter  for  viewing. 
"Hie  other  tvpe  merely  employs  a 
wide,  curved  screen  and  various 
lenses  (except  in  the  case  of  Cine¬ 
rama  which  uses  three  projectors)  to 
present  a  panoramic  display  which 
gives  the  illusion  of  depth.  Since  a 
single  flat  picture  is  projected,  this 
type  is  not  truly  three-dimensional, 
but  achieves  the  depth  effect  by  occu¬ 
pying  a  large  part  of  the  normal  field 
of  vision  and  no  glasses  are  required 
to  view  this  type  of  picture.  Sum¬ 
ming  up,  the  various  types  may  be 
classified  somewhat  as  follows: 

Wide  Curved  Screen  Types 

(No  viewing  glasses  required.) 
CINERAMA:  Uses  three  synchronized 
projectors,  three  35-mm  films,  six 
magnetic  sound  tracks  on  film  and 
multiple  speakers. 

CINEMASCOPE  (20th  Century-Fox) : 
Uses  one  standard  projector,  one 
wide  angle  lens  (Anamorphoser) , 


one  35  mm  film  with  laterally  com¬ 
pressed  image,  three  sound  tracks  on 
film,  and  multiple  speakers. 
PARAMOUNT:  Uses  one  standard  pro¬ 
jector,  one  wide-angle  lens,  one 
standard  2-D  film,  one  sound  track, 
and  multiple  speakers. 

TODD-AO:  Uses  one  projector,  one 
wide-angle  lens,  one  65  mm  film  and 
multiple  speakers. 

True  Stereo  Types 

NATURAL  VISION:  Uses  two  standard 
synchronized  projectors,  two  polar¬ 
ized  light  films,  two  35  mm  3-D  films, 
and  multiple  speakers.  Polarized 
glasses  are  required  for  viewing. 
POLAROID  VECTOGRAPH  (Experimen¬ 
tal)  :  Uses  one  standard  projector, 
one  35  mm  Vectograph  film  with 
polarized  images  on  front  and  rear 
surfaces  of  the  film.  Polarized  glasses 
required  for  viewing. 

ANAGLYPH:  Uses  two  standard  syn¬ 
chronized  projectors,  one  red  light 
filter,  one  green  light  filter,  and  two 
35  mm  anaglyph  films.  Cannot  show 
qolor  films  and  requires  red  and 
green  glasses  for  viewing. 
SYNCHRONIZED  SHUTTER  WHEEL :  Uses 
two  standard  synchronized  projec¬ 
tors,  one  rotating  shutter  in  syn¬ 
chronism  with  viewer,  two  35  mm 
films.  A  rotating  shutter  is  required 
for  viewing. 

Cinerama,  the  system  which  to 
date  has  proved  to  be  one  of  the 
biggest  drawing  cards  in  motion  pic¬ 
ture  entertainment,  is  a  wide-angle 
system  which  uses  three  separately 
located  35‘  mm  projectors  set  48  de¬ 
grees  apart.  The  projectors  are  syn¬ 
chronized  to  project  a  three-panel 
picture  (one  from  each  projector) 
onto  a  large,  wide,  curved  screen  con¬ 
sisting  of  some  1100  strips  of  ner- 
forated  tape.  The  screen  subtends  a 
visual  arc  of  146  degrees  horizontally 
and  55  degrees  vertically.  This  svs- 
tem,  which  is  not  true  stereo  hut 


rather  a  wide  screen  presentation, 
also  suffers  from  the  defect  that  the 
system  is  highly  mechanical  and 
complicated,  extremely  costly,  and 
certain  technical  difficulties  such  as 
lack  of  synchronism  between  the 
three  pictures,  unsteadiness,  etc.,  re¬ 
main  to  be  solved. 

Cinemascope,  which  is  being  pro¬ 
moted  by  20th  Century-Fox  Corp.,  is 
the  invention  of  Henri  Chretien  of 
France  and  is  basically  a  curved 
lens  called  an  anamorphoser,  which 
compresses  a  wide-angle  image  onto 
35  mm  film.  A  similar  unit  attached 
to  the  projector  expands  the  image 
for  projection. 

Another  wide  screen  system,  the 
Todd-AO,  which  is  being  manufac¬ 
tured  by  the  American  Optical  Co. 
and  distributed  by  Magna  Theatres 
Corporation,  consists  of  a  wide-angle 
lens  and  uses  a  single  65  mm  film. 

The  Paramount  2-D  system  is  simi¬ 
lar  to  Cinemascope  except  that  it  has 
an  aspect  ratio  of  1.66  as  compared 
with  Cinemascope’s  approximately 
2.5  ratio.  The  chief  advantage  of  this 
system  is  that  it  allows  the  use  of 
any  standard  35  mm  2-D  film,  sup¬ 
plies  of  which  are  virtually  inexhaust¬ 
ible. 

In  the  Anaglyph  system,  red  and 
green  filters  are  used  to  separate  the__ 
two  red  and  green  colored  images, 
which  comprises  the  picture.  The 
Anaglyph  system  suffers  from  the 
defect  that  it  can  not  be  used  for 
color  and,  in  addition,  a  retinal  ri¬ 
valry  is  set  up  by  the  different  colors 
for  each  eye. 

In  the  true  stereo  systems  such  as 
Natural  Vision,  there  are  currently 
used  two  projectors  linked  together, 
generally  mechanicallv,  for  the  simul¬ 
taneous  projection  of  the  two  sepa¬ 
rate  films,  the  left  projector  through 
a  filter  polarized  90  degrees  to  the 
(Continued  on  page  70,  coL  1) 
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Major  Magdalen  Crum,  Administrative  OfRcer  of  the  SigC  Aviation  Center,  keeps  in  close  touch  with  all  the  varied  missions  performed  by 

the  Center  by  working  at  her  desk  and  on  the  flying  field  as  well. 


Wings  For  Wires 


The  foresight  of  a  small  group  of 
men  who  were  aware  of  the  possibili¬ 
ties  of  small  aircraft  has  mushroomed 
into  a  new  important  facet  of  United 
States  Army  Signal  Corps  activity. 

The  Signal  Corps  Army  Aviation 
Center,  originally  housed  with  offices 
in  a  small  building  at  Red  Bank  Air¬ 
port,  celebrated  its  first  birthday 
July  1. 

Today  it  is  a  sprawling  center  oc-  ' 
cupying  the  main  hanger  and  several 
outlying  buildings  at  Monmouth 
County  Airport  on  Rt.  34.  From  an 
original  group,  of  13  military  and 
civilian  personnel  it  has  grown  to  a 
staff  of  186. 

Its  basic  task  force  of  nine  Cessna 
L-19  liaison  planes,  three  De  Havi- 
land  six-passenger  L-20’s  one  twin 
Beechcraft,  two  Hiller  H-13  helicop-* 
ters  and  one  Bell  helicopter  comprise 
the  aircraft  operated  by  the  center. 

Extensive  property  is  also  leased 
from  the  airport  for  aircraft  parking 
and  maintenance  facilities. 

The  center  was  organized  to  meet 


the  growing  needs  of  Army  aircraft 
in  modern  military  communications, 
electronics  and  photography. 

For  instance,  the  corps  is  finding 
that  the  H-25  helicopter  known  as  the. 
Army  Mule,  can  be  used  for  such  du¬ 
ties  as  transporting  a  complete  radio 
station  or  control  tower  to  a  vantage 
point  on'  a  mountain  or  skipping  over 
impenetrable  terrain  to  set  out  tele¬ 
phone  poles. 

Early  efforts  in  the  establishment 
of  the  center  revolved  around  the 
work  of  Colonel  Jules  E.  Gonseth,  Lt. 
Col.  Theodore  Hoffman  and  Lt.  Col. 
Eric  Osborne. 

In  addition,  pilot  personnel  during 
the  early  stages  of  development  con¬ 
sisted  of  Captain  Frank  Cook,  Cap¬ 
tain  Fred  Walters,  Captain  Glenn 
Darraough,  with  George  Hathaway 
Jr.,  and  Miss  Betty  Conrad,  Colonel 
Gonseth’s  secretary,  being  the  first 
civilians. 

Engineering  personnel  is  active  in 
exploring  and  developing  projects  in 
electronics,  photography,  navigation. 


meterology  and  other  subjects  closely 
allied  to  Army  aviation. 

The  center  works  in  close  coopera¬ 
tion  witb  the  Signal  Corps  Engineer¬ 
ing  Laboratories,  civilian  contractors, 
the  Signal  Corps  board  and  the  Elec¬ 
tronic  Warfare  Center,  and  with  all 
other  services  handling  problems  con¬ 
cerning  Army  aircraft. 

Present  planning  calls  for  the  erec¬ 
tion  of  a  laboratory  building,  heli¬ 
copter  hangar,  and  shop  buildings  ad¬ 
joining  the  main  hangar. 

Weekly  assignments  by  the  Army 
Aviation  Center  show  students  at  the 
Fort  Monmouth  Signal  School  prob¬ 
lems  in  air-to-ground  communica¬ 
tions,  wire  laying  over  hilly  terrain, 
missions  in  aerial  supply  and  message 
drops  and  pickups  along  with  photo 


missions. 


Another  job  performed  is  flying 
aerial  photography  students  on  mis¬ 
sions.  In  such  missions  a  point  of 
interest  is  selected  to  be  photo¬ 
graphed,  its  location  radioed  to  an 
Army  Aviation  Center  plane  and  the 
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picture  taken.  The  negative  ^  is 
dropped  to  the  ground  to  the  photo 
laboratory  and  processed  in  a  matter 
of  minutes. 

An  L-20  DeHaviland  Beaver  air¬ 
plane  carries  television  camera  equip¬ 
ment  and  televises  to  a  ground  station 
pictures  taken  in  flight. 

Of  a  more  spectacular  nature,  now 
undergoing  test  and  evaluation  at  the 
Signal  Corps  Army  Aviation  Center, 
is  one  of  the  most  versatile  tools  used 
by  the  Signal  Corps.  It  is  the  Pia- 
secki  H-25  helicopter,  popularly 
known  as  the  Army  Mule.  This 
unique  aircraft  can  perform  a  variety 
of  duties,  many  of  which  would  make 
an  old’ time  corpsman  wag  his  head 
in  wonderment. 

The  future  will  soon  see  the  end  of 
Signalmen  slogging  through  under¬ 
brush  and  up  the  precipitous  sides  of 
mountains,  exposed  to  long  hours  of 
enemy  fire  to  set  up  radio  stations. 
The  back-breaking  struggle  of  pack¬ 
ing  heavy  supporting  supplies  to  dif¬ 
ficult  locations  is  being  lightened  by 
*this  use  of  modern  methods. 

The  saving  in  time  and  lives  that 
will  be  effected  by  the  use  of  helicop¬ 
ters  for  this  mission  alone  is  im¬ 
measurable.  At  speeds  up  to  80  miles 
an  hour,  complete  Signal  Corps  radio 
stations  will  be  whisked  to  operating 
positions.  The  miracle  of  speed  of 
communications  provided  by  radio  is 
not  being  denied  the  Army  while  foot 
soldiers  have  to  struggle  against  dif¬ 
ficult  odds  to  reach  suitable  sites  for 
radio  stations. 

Another  mission  that  the  Aviation 
centers’  helicopters  have  taken  into 
the  air  is  the  erection  of  telephone 
and  telegraph  lines.  Telephone  poles 
can  be  lifted  from  the  supply  point 
by  cable  underneath  the  helicopter 
and  carried  through  the  air  to  the 


During  Armed  Forces  Day  celebrations  at  Ft.  Monmouth,  helicopters  from  the  Center  per¬ 
formed  for  military  and  civilian  spectators. 


point  of  implacement.  They  are  then 
lowered  to  the  holes  in  the  ground. 
Poles  can  be  set  out  many  times  fast¬ 
er  than  the  conventional  methods, 
and  without  the  necessity  of  operat¬ 
ing  heavy  equipment  through  difficult 
areas.  Particularly  pole  lines  can 
now  traverse  ground  unsuitable  for 
carrying  |he  weight  of  heavy  trucks. 
Crews  to  'dig  the  holes  can  be  flown 
in  by  helicopter  with  portable  augers, 
thus  preparing  the  way  for  the  H-25 
to  lower  the  poles. 

Entire  lines  when  constructed  can 
be  serviced  from  the  air,  the  slow 
flying  Army  Mule  permitting  close 
inspection.  Crewmen  can  be  lowered 
to  otherwise  difficult  locations  to 
make  repairs. 

In  order  to  connect  two  stations  by 
wire  or  cable  in  the  shortest  possible 
time  without  the  use  of  poles  the 
H-25  can  make  a  reconnaissance 
flight  over  the  proposed  path  noting 
road  and  rail  crossings,  power-lines 
or  other  obstacles  that  would  cause 
damage  to  the  wire.  The  flight  is  then 


Major  General  Kirice  B.  Lawton,  Commanding  General  of  Ft.  Monmouth,  co-pilots  a  new  H-19 
helicopter  at  recent  demonstrations  at  Greeley  Field,  R.  Monmouth. 


made  from  point  to  point,  the  H-25 
dropping  the  wire  at  speeds  up  to  80 
miles  an  hour,  connecting  the  two 
stations.  The  use  of  cable  as  a  means 
of  communication  is  being  developed 
and  advanced  even  with  the  known 
advantages  of  radio  transmission,  due 
to  the  fact  that  the  directly  connected 
telephones  provide  a  nwre  private 
and  interference  free  means  of  com¬ 
munication. 

The  aviation  center  is  the  first  to 
use  a  new  and  unique  navigational 
device  in  a  helicopter.  If  proven  suc¬ 
cessful  and  accepted  by  the  Army,  it 
will  add  a  sixth  sense  to  the  already 
versatile  helicopter.  This  feafure  pro¬ 
vides  the  Army  Mule  with  the  uncan¬ 
ny  ability  to  know  its  exact  location 
in  space,  any  time  regardless  of 
weather  conditions. 

With  distance  measuring  equip¬ 
ment  the  helicopter  will  be  able  to  lo¬ 
cate  itself  with  reference  to  a  ground 
station.  In  conjunction  with  radio 
range  equipment  it  will  then  be  able 
to  fly  to  the  landing  area.  With  a 
ground  station  located  at  an  airport 
the  helicopter  can  fly  unerringly  to  a 
safe  landing. 

However,  the  Signal  Corps  use  of 
helicopters  is  still  in  its  infancy,  and 
as  personnel  become  more  accus¬ 
tomed  to  the  varied  capabilities  of 
these  new  aircraft  its  uses  still  be¬ 
come  manifold.  Already  helicopters 
are  being  put  into  use.  The  H-21  Pia- 
secki  helicopter,  with  a  14  to  22  seat¬ 
ing  capacity,  will  be  used  to  lift  even 
heavier  loads. 

As  mechanized  units  replaced  cav¬ 
alries,  and  jeeps  and  half  tracks  sur- 
planted  the  early  auto,  helicopters 
such  as  the  H-25  have  now  lifted  the 
many  missions  of  the  Signal  Corps 
above  the  earth,  away  from  the  de¬ 
lays,  hazards,  and  slow  pace  of 
ground  transportation.  For  the  Signal 
Corps,  helicopters  are  a  new  way  to 
get  there  firstus  with  the  moslus. 
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The  ferry  boat,  Philadelphia, 
or  ‘‘Smoky  Joe,”  breaking  ice 
in  the  Chesapeake  Bay  between 


y  t-  '>K 


Newspapers  represent  that  field  of  com¬ 
munications  in  which  the  exchange  of  news 
and  ideas  Is  a  daily  operation.  Elec- 
tronicaliy,  facsimile  equipment  is  constant¬ 
ly  used  in  expediting  the  transmission  of 
photographs  and  copy.  To  illustrate  the 
newspaper's  position  in  photography,  Mr. 
John  A.  Shipley,  staff  photographer  on  the 
Baltimore  News-Post  for  32  years,  has 
chosen  these  pictures  from  his  collection 
and  written  the  captions  to  describe  some 
long-forgotten  events  that  were  news¬ 
worthy  in  their  day.  Mr.  Shipley's  photog¬ 
raphy  has  been  rewarded  through  the  years 
by  numerous  prizes  and  top  assignments. 

The  Baltimore  News-Post,  a  Hearst, pub¬ 
lication,  has  been  an  active  member  of  the 
APCA  and  the  Baltimore  chapter  since  its 
chartering  in  1948.  Pictured  below  is  Mr. 
Fred  I.  Archibald,  publisher  of  the  paper, 
who  was  recently  appointed  to  that  posi¬ 
tion  following  the  death  of  Mr.  William 
Baskerville. 


This  photograph  was  taken  during  an  Army  Review  at  • 
Fort  Meade,  Maryland  in  1932  of  planes  flying  in  forma¬ 
tion.  These  “flying  crates”  were  really  tops  in  their  day. 


The  only  mule  pack  in  the  country  starting  on  a 
hike !  The  4th  Field  Artillery  of  Fort  Bragg,  pho¬ 
tographed  in  February,  1942,  packed  their  ar¬ 
tillery  on  the  mules  and  started  on  maneuvers. 
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When  his  plane  made  a  brief  stop 
at  Baltimore  in  1932,  Will  Rogers 
was  interviewed  by  many  reporters. 


Match  race  of  the  century  at  Pim¬ 
lico  Race  Track  in  Baltimore — 
1938.  This  prize-winning '  pho¬ 
tography  shows  Seabiscuit  on  the 
rail  winning  over  the  only  other 
horse  in  the  race,  War  Admiral. 


Love  Point  and  Baltimore — February,  1934. 
This  allowed  other  shipping  to  move,  too. 
The  temperature  in  the  plane?  8  degrees! 


Charles  Lindbergh  on  the  bridge  of  the  cruiser 
Augusta  on  his  return  from  Europe  after  com¬ 
pleting  his  solo  flight  to  Paris.  The  picture 
was  made  from  a  speed  boat  on  the  Potomac 
River  below  Washington,  D.  C.,  with  a  tele¬ 
photo  lens.  That  same  day  in  1927,  Lindbergh 
received  a  decoration  from  President  Coolidge. 


VHF  Systems 


in  Korea 


The  Korean  conflict  gave  VHF/- 
FM  systems  new  and  added  impor¬ 
tance  within  the  communications 
family.  With  the  advent  of  television, 
the  widespread  use  of  VHF  for  tele¬ 
phone  relay  was  discontinued.  Pres¬ 
ent  communications  practice  has  been 
to  utilize  ultra  high  and  microwave 
frequencies  for  telephone  relay.  Dur¬ 
ing  World  War  II,  large  quantities  of 
VHF  relay  equipment  were  produced 
for  the  Armed  Forces  since  the  light 
weight  equipment,  easily  portable 
and  highly  dependable,  was  ideal  in 
tactical  situations.  However,  upon 
the  cessation  of  hostilities  the  equip¬ 
ment  rapidly  became  obsolete  and  its 
use  within  the  continental  limits  of 
the  United  States  was  discontinued 
completely.  Limited  quantities  con¬ 
tinued  to  be  used  in  overseas  thea¬ 
ters.  The  VHF/FM  radio  link  had 
become  a  war  orphan  relegated  to 
storeroom  shelves,  stock  piles,  and 
overseas  installations. 

The  VHF  system  consists  of  three 
major  components,  a  transmitter,  a 
receiver,  and  an  antenna  system.  The 
transmitter  is  a  crystal  controlled 
unit  capable  of  single  frequency  op¬ 
eration  on  any  one  of  300  channels 
in  the  70  to  100  megacycle  range. 
Either  10  watts  or  40  watts  of  out¬ 
put  power  may  be  selected  on  any 
frequency.  Phase  shift  modulation  is 
utilized  exclusively. 


by 


Captain  Eugene  J.  McElroy 
USAF 


The  companion  receiver  is  a  single 
channel,  crystal  controlled,  double¬ 
conversion  superheterodyne  operating 
on  any  preset  frequency  in  the  70  to 
100  megacycle  range.  It  is  designed 
to  receive  FM  signals  having  a 
maximum  deviation  of  plus  or  minus 
thirty  (30)  kilocycles. 

The  antenna  system  normally 
utilized  with  this  equipment  is  a 
three-element  adjustable  Vagi.  It  con¬ 
sists  of  a  single  driven  half-wave 
dipole,  one  director,  and  one  reflec¬ 
tor.  A  fifty-foot  mast  is  supplied 
with  this  gear. 

The  equipment  just  described  is 
^  utilized  here  in  Korea  in  either  a  ter¬ 
minal  or  relay  application.  In  ter¬ 
minal  applications  the  input  of  the 
transmitter  and  the  output  of  the  re¬ 
ceiver  is  connected  to  the  terminal 
carrier  bay  for  connection  to  the 
switchboard.  In  relay  application  tbe 
output  of  a  receiver  is  connected  to 
the  input  of  the  transmitter  and  auto¬ 
matic  relay  is  accomplished.  These 
circuits  are  arranged  for  duplex  op¬ 
eration  at  both  the  terminals  and  the 
relay  sites.  Two  transmitters  and  two 


receivers  are  used  for  each  circuit  at 
the  relay  points.  Normal  relay  in¬ 
stallations  carry  ap[»roximately  nine 
circuits  per  relay,  a  total  of  eighteen 
operating  transmitters  and  receivers 
per  relay  site.  FM  receivers,  by  de¬ 
sign,  are  wide  band  instruments  and, 
as  can  be  expected,  adjacent  and  * 
cross  channel  interference  becomes  a 
serious  problem.  This  interference 
problem  is  aggravated  by  the  increas¬ 
ing  amounts  of  equipment  in  use  by 
the  Army,  Navy,  Marine,  and  Air 
Force  in  this  theater. 

Elimination  of  interference  is  one 
of  the  major  problems  at  each  instal¬ 
lation.  The  ideal  solution,  of  course, 
would  be  careful  selection  of  frequen¬ 
cies,  but  with  frequency  utilization  at 
a  maximum,  increasing  emphasis  is 
placed  on  careful  transmitter  and  re¬ 
ceiver  tuning  and  orientation  and 
placement  of  antenna  systems.  By 
careful  tuning  and  painstaking  an¬ 
tenna  placement  experimentation, 
twenty  -  three  separate  transmitters 
and  receivers  have  been  placed  in 
operation  at  one  location  without 
interference. 

In  Korea  the  normal  problems  en¬ 
countered  in  the  establishment  of  a 
radio  site  are  increased  one  hundred 
fold  by  the  military  situation.  Manu¬ 
facturers,  the  Military,  and  Commu¬ 
nications  Companies  procedures  for 
establishment  of  similar  VHF  radio 
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relay  stations  require  stations  to  be 
located  at  approximately  twenty-five- 
mile  intervals  with  adjacent  relays 
having  normal  line-of-sight  capabili¬ 
ties.  The  instruction  manual  accom¬ 
panying  this  equipment  states  that 
-  accessibility  of  a  proposed  site  and  a 
good  transmission  path  are  equally 
necessary.  When  choosing  a  location, 
it  cautions,  access  by  vehicles  to  sup¬ 
plies  of  gasoline,  water,  oil,  food  et 
cetera,  should  be  considered.  Natu¬ 
rally  the  primary  consideration  upon 
which  the  installation  of  radio  relay 
sites  in  this  theater  was  based  was 
military  necessity,  and  as  a  result  the 
actual  site  locations  vary  consider¬ 
ably  from  the  ideal  recommendations 
of  the  industry. 

Four  of  the  relay  sites  are.Jocated 
on  mountain  tops  inaccessible  by  ve¬ 
hicle,  all  equipment  and  supplies  must 
be  hand  carried  from  a  base  camp  to 
the  actual  relay  site.  This  requires 
on  the  average  a  two-  to  four-hour 
climb  by  a  loaded  porter.  At  these 
locations  buildings,  equipment,  and 
•power  units  had  to  be  disassembled 
and  carried  by  back  pack  to  the  relay 
site.  Such  sites  must  be  completely 
self  sufficient  and  actually  are  minia¬ 
ture  communications  corporations. 
In  addition  to  the  operating  person¬ 
nel,  cooks,  aid  men,  maintenance 
men,  power  technicians,  and  Air  Po¬ 
licemen  are  assigned  to  the  sites. 
Guerrilla  attacks  are  not  infrequent 
and  all  personnel  are  expert  marks¬ 
men. 

Instead  of  the  ideal  twenty-  to 
twenty-five-mile  line-of-sight  span  be¬ 
tween  relay  sites  the  average  distance 
between  relay  sites  is  from  fifty  to 
sixty  rniles  with  the  extreme  ap¬ 
proaching  one  hundred  miles.  Line- 
of-sight  in  Korea  is  a  condition  to  be 
desired  but  in  actual  practice  seldom 
found. 

The  author  hesitates  to  draw  any 
inflexible  conclusions  as  to  the  maxi¬ 
mum  reliable  circuit  paths  and  of  the 
value  of  line-of-sight  propagation,  but 
to  say  the  least,  the  result  experienced 
here  over  extended  ranges,  violating 
known  line-of-sight  theories  are  star¬ 
tling.  Experience  gained  with  VHF/- 
FH  equipment  in  Korea  over  a  two- 
year  period  indicates  that  100%  re¬ 
liable  communication  can  be  carried 
on  over  approximately  eighty-five 
ranges  even  though  line-of-sight  sig¬ 
nal  paths  cannot  be  achieved. 

Field  strength  tests  are  conducted 
by  measuring  the  first  limiter  grid 
current  of  the  receiver.  A  built-in 
meter  circuit  is  used  to  accomplish 
this.  The  0-100  micro  ammeter  has 
the  current  indicating  .range  doubled 
when  measuring  the  1st  limiter  grid 
current,  this  limiter  grid  current  is 


the  signal  strength  reading  referred 
to  in  the  following  paragraphs.  An 
arbitrary  scale  reading  of  50  micro¬ 
amps  has  been  selected  as  the  lowest 
reading  that  will  enable  100%  relia¬ 
ble  continuous  operation.  Actually  a 
considerable  margin  for  error  has 
been  included. 

The  profile  drawings  of  typical  sig¬ 
nal  paths  used  in  working  circuits 
illustrate  the  conclusions  drawn 
above.  Figure  1  is  a  profile  drawing 
of  a  clear  line-of-sight  “shot”  of  78 
miles  >^nd  another  of  16  miles.  The 
elevation  of  each  point  can  be  deter¬ 
mined  from  the  height  scale  at  the 
right.  The  signal  strength  readings 
measured  at  the  first  limiter  grid  in 
the  manner  detailed  above  are  as  fol¬ 
lows;  from  A  to  B,  90  micrbamps  on 
the  meter,  from  B  to  C,  92  micro¬ 
amps.  Figure  2  contains  both  a  clear 
and  a  blocked  “shot.”  It  is  interest¬ 
ing  to  note  that  the  signal  strength 
of  the  blocked  shot  from  E  to  F  is  86 
microamps  and  is  higher  than  the 
shorter  clear  shot  from  E  to  D  of  70 
microamps.  Figure  3  illustrates  one 
of  the  longer  signal  paths  contrasted 
with  a  medium  distance  relay.  Note 
again  that  the  line-of-sight  paths  for 
both  relays  leave  much  to  be  desired. 
Average  signal  strength  readings  for 
both  relays  are  the  same,  80  micro¬ 
amps.  Figure  4  illustrates  medium 
distance  paths,  both  line-of-sight  and 
blocked,  in  both  cases  the  signal 
strength  readings  are  the  same,  95 
microamps. 

The  signal  strength  readings  are 
average  readings  compiled  over  a 
thirtv-day  period  and  the  author  de¬ 
sired  to  emphasize  again  that  the  sig¬ 
nal  strength  figures  referred  to  are 


indications  only  of  relative  signal 
strength,  made  on  the  actual  receiv¬ 
ing  equipment. 

The  above  remarks  relative  to  the 
unusual  non  line-of-sight  propagation 
encountered  in  Korea,  namely  propa¬ 
gation  beyond  the  line-of-sight  ranges, 
propagation  over  signal  paths  where 
natural  obstacles,  mountains,  etc., 
obstruct  the  signal,  and  combinations 
of  both  of  the  above  listed  conditions, 
should  not  be  construed  as  a  refuta¬ 
tion  of  known  theories  but  rather  as 
a  correlation  of  line-of-sight  with 
other  additional  propagation  factors. 
The  factors  of  reflection,  ducting, 
diffusion,  dispersion,  and  inversion 
have  been  neglected  in  the  discussion 
due  to  the  difficulty  of  measuring  and 
assessing  their  influence.  It  is  as¬ 
sumed  that  the  phenomena  encoun¬ 
tered  are  of  a  relatively  permanent 
nature,  since  reliable  operation  has 
been  carried  out  now  in  excess  of 
two  years.  After  all,  they  do  call  this 
“The  Land  of  the  Morning  Calm.” 

In  actual  operation  a  telephone 
call  placed  from  Seoul,  Korea,  to 
Japan  would  go  from  the  Seoul  sub¬ 
scriber  through  the  switchboard  to  a 
carrier  bay,  emerging  from  the  car¬ 
rier  bay  as  a  30%  modulation  por¬ 
tion  of  the  carrier  envelope,  it  would 
be  carried  bv  cable  several  miles  to 
the  Seoul  VHF/FM  terminal.  The 
call  is  then  carried  through  radio 
relays  into  a  southern  Korea  termi¬ 
nal.  Thence  to  Japan  via  a  relay 
located  on  an  island  in  the  Japan  Sea. 

The  men  who  operate  this  equip¬ 
ment  (and  the  author  includes  him¬ 
self  in  that  category)  have  learned 


(Continued  on  page  70,  col.  2) 


Figure  4 


HHHHHIi 

QBBHQIBiSI 

9819HBBSI 

5000 

4000 

3000 

2000 

1000 


OIST.  41  MILES 


DIST.  43.75  MILES 


SIGNAL,  SEPTEMBER-OCTOBER,  1953 


31 


A 


-i  V 


In  September,  1908,  this  letter  to  telegraphers  in  New  Zealand  appeared  in 
The  Katipo,  telegraphers’  official  monthly  magazine.  The  travelling  corre-  ' 
spondent,  Alfred  Mayne,  describes  conditions  of  telegraphers  in  Europe  and 
America  at  that  time.  Their  fascinating  history  was  preserved  in  the  files 
of  Rawson  E.  Stark,  author  of  last  month’s  “I  Remember  .  .  .”  article. 


SiNCK  LAST  WRITIxNG  I  HAVE  HEARD 
quite  a  lot  from  old'  colleagues  in  the 
Colony  who  are  interested  in  wireless 
telegraphy.  I  was  pleased  to  see  that 
the  notes  I  wrote  you  from  Berlin  and 
New  York  were  so  much  appreciated, 
so  am  sending  you  some  further  jot¬ 
tings,  which  I  hope  may  also  prove  of 
interest. 

I  have  been  able  more  or  less  to  keep 
myself  in  touch  with  the  latest  develop¬ 
ments  and  improvements  that  have 
taken  place  in  wireless.  After  quitting 
the  big  German  “Telefunken”  Com¬ 
pany  in  Berlin,  I  went  to  Paris.  There 
I  joined  the  “Popp”  Company,  and  was 
connected  with  various  experiments  at 
the  Eiffel  Tower,  and  elsewhere.  Sub¬ 
sequently,  after  several  more  years 
spent  in  Spain  and  other  parts  of  Eu¬ 
rope,  learning  the  languages,  and  see¬ 
ing  everything  to  be  seen,  I  came  over 
here  to  the  United  States  to  take  up  an 
assignment  in  the  laboratory  of  Profes¬ 
sor  Fessenden,  one  of  the  foremost  sci¬ 
entific  men  in  the  world  working  on 
wireless.  You  will  see  that  I  have  kept 
myself  pretty  well  in  the  forefront  of 
the  profession.  At  present  I  am  carry¬ 
ing  out  important  investigation  work, 
and  have  just  returned  from  a  lengthy 
tour  of  the  West  Indies  and  Mexico. 

Financing  Wireless 

There  is  no  fake  about  the  progress 
which  wireless  is  now  making.  The 
various  exploiting  concerns  have,  so  far, 
perfected  their  apparatus  that  they  are 
now  able  to  offer  and  guarantee  a  serv¬ 
ice  almost  as  reliable  and  effective  as 
land  lines,  and  generally  faster  than 
submarine  cables.  Indeed,  competition 
with  existing  land  wire  systems  has  al¬ 
ready  been  successfully  established,  but 
it  has  been  found  unprofitable  to  enter 


into  competition  with  the  two  control¬ 
ling  land  line  interests  in  this  country. 

Wireless  has  to  a  certain  extent, 
however,  fallen  into  considerable  dis¬ 
repute  owing  to  several  causes;  one 
being  the  inability  of  Marconi  and  cer¬ 
tain  other  inventors  to  make  good  their 
yarns,  and  another  that  wireless  fell 
into  the  hands  of  the  unscrupulous  com¬ 
pany  promoter.  The  promoting  of  wire¬ 
less  companies  has  proved  a  real  gold 
mine  to  certain  individuals  of  this  type. 
They  have  managed  to  foist  on  the  pub¬ 
lic  over  80,000,000  dollars’  worth  of 
wireless  stock  during  the  last  eight 
years,  and  this  is  so  valuable  now  that 
it  is  not  even  quoted  on  the  market. 
Abraham  White,  president  of  the  De 
Forest  Companies,  engineered  about 
20,000,000  dollars  of  stock  on  the  pub¬ 
lic,  but  the  only  De  Forest  Company 
which  is  making  any  money  is  the  one 
known  as  the  Atlantic  De  Forest,  which, 
however,  is  practically  White’s  own  pri¬ 
vate  property.  He  recently  endeavored 
to  bring  off  another  big  job,  viz.,  the 
amlagamation  of  the  various  systems 
under  the  name  of  the  United  Wireless 
Company  —  capital  30,000,000  dollars. 
It  did  not  come  off,  however.  Undoubt¬ 
edly,  a  combination  of  the  different 
companies  would  greatly  strengthen 
their  hands,  enabling  them  to  offer  a 
system  including  the  best  points  of 
each,  and  doing  away  with  competition 
and  breaking  down  Government  monop¬ 
olies. 

One  of  the  greatest  difficulties  en¬ 
countered  has  been  the  question  of 
licenses.  Practically  every  country  has 
made  wireless  a  Government  monopoly, 
and  object  to  granting  concessions,  so 
the  private  companies  do  not  get  much 
of  a  chance.  You  would  have  had  wire¬ 
less  out  in  your  part  of  the  world  long 
ago  if  it  had  not  been  for  this  obstacle. 


In  Europe  the  same  state  of  affairs  ex¬ 
ists.  At  Brant  Rock,  Mass.  (Western 
Trans-Atlantic  station  of  the  Fessenden 
system),  we  established  undoubted  re¬ 
liable  communication  right  across  to 
Scotland,  but  were  unable  to  obtain  a 
franchise  from  the  British  Government 
to  transact  commercial  busines.s.  As  the 
cable  rate  between  the  United  States 
and  Europe  is  Is  (shilling)  per  word, 
v/hich  the  wireless  can  easily  reduce  by 
half,  there  is  going  to  be  a  big  thing 
for  the  companies  when  they  do  even¬ 
tually  get  a  start. 

Conditions  in  the 
United  States 

In  the  United  States,  on  the  other 
hand,  no  such  restrictions  exist.  There 
are  probably  300  stations  in  active  op¬ 
eration  irt  various  parts  of  the  Union, 
exploited  by  some  half  a  dozen  differ¬ 
ent  interests.  The  U.  S.  Navy,  which, 
after  very  exhaustive  tests,  adopted  a 
composite  system  embodying  Fessen¬ 
den,  De  Forest,  and  Telefunken  parts, 
have  a  very  extensive  system  of  land, 
long  -  distance  and  floating  stations. 
Since  the  strike  of  Telegraphers  has 
been  on  they  are  transacting  a  very  con¬ 
siderable  amount  of  their  official  tele¬ 
graph  business  by  wireless.  They  have 
long-distance  outfits  communicating  di¬ 
rect  from  Washington  to  New  York, 
Boston,  Key  West,  etc.  The  Atlantic 
squadron  is  continuously  in  direct  com¬ 
munication  with  Navy  headquarters, 
Wasjiington,  over  a  distance  of  100 
miles  land  and  various  distances  at  sea. 
The  flagships  are  equipped  with  long¬ 
distance  outfits,  and  thus  act  as  relay 
stations  to  other  ships  of  the  fleet, 
which  are  equipped  with  normal  out¬ 
fits  only. 

The  U.  S.  Navy  offers  very  good  in- 
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ducements  to  wireless  operators.  Pay 
starts  at  £7  a  month,  all  found.  The 
men  join  as  electricians,  and  are  usu¬ 
ally  very  rapidly  promoted  as  Chief 
Electricians  to  charge  of  a  ship  or 
shore  installation  at  £15  a  month.  Term 
of  service  is  four  years.  The  Revenue 
Service  and  Signal  Corps  of  the  U.  S. 
Army  also  offer  good  wages  to  opera¬ 
tors.  (See  note  at  bottom  of  column  / 
for  comparison  of  dollars  and  pounds.) 

Jobs  and  Salaries 

In  fact,  in  this  country  there  are 
plenty  of  openings  for  all  kinds  of 
Telegraphers.  The  railroads  are  always 
wanting  men.  Pay,  as  a  rule,  however, 
is  by  no  means  extravagant,  as  you  will 
no  doubt  have  deduced  from  the  opera¬ 
tors’  strike  now  g.eneral  all  over  the 
country.  Railroad  operators  get  about 
£10  to  £14  a  month,  and  commercial 
operators  about  £5  a  month  more.  The 
little  I  have  seen  of  telegraphs  since 
leaving  New  Zealand  leads  me  to  the 
opinion  that  an  operator  out  there  is  a 
great  deal  better  off  than  his  colleague 
in  most  other  lands.  His  social  position 
is  certainly  far  better  anyway.  I  con¬ 
trast  in  my  mind’s  eye  the  appearance 
of  the  well-fed  and  haughty-looking 
aristocrats  of  the  key  in  Wellington 
with  the  1000  subdued  individuals  I  re¬ 
cently  saw  in  the  great  C.T.O.  in  Lon¬ 
don,  England. 

There  is  quite  a  demand  for  mercan¬ 
tile  wireless  installations  just  now,  and 
has  been  since  the  accident  to  the  New 
York  passenger  steamer  “Ponce,”  which 
broke  her  shaft,  and  was  lost  for  sev¬ 
eral  weeks.  The  Atlantic  De  Forest 
Company,  which  is  securing  the  bulk  of 
the  business,  cannot  equip  ships  fast 
enough.  Practically  every  coa'sting 
steamer  of  any  importance,  and  also 
river  and  lake  boats  now  carry  wire¬ 
less.  Even  oil  barges  and  sea-going  tugs 
are  being  fitted  up,  and  now  it  is  pos¬ 
sible  for  a  shipping  man  to  ’phone  the 
wireless  office  on  the  roof  at  42,  Broad¬ 
way,  and  have  an  answer  from  a  ship 
100  miles  at  sea  “while  he  waits.” 

Steamboat  captains  find  the  wireless 
a  great  convenience,  as  they  are  able  to 
keep  in  touch  with  their  offices  for 
hours  previous  to  arrival,  or  after  sail¬ 
ing.  A  few  weeks  ago  the  De  Forest 
Company  secured  a  big  advertisement, 
and  also  demonstrated  the  great  useful¬ 
ness  of  wireless  by  equipping  the  Press 
yacht  at  the  Newport,  R.I.  yacht  races. 
Newport  is  about  100  miles  from  New 
York  City,  the  yachtmen  were  kept 
advised  right  up  to  date  concerning  all 
market  prices,  etc.,  direct  from  Broad¬ 
way. 


Note:  According  to  information  re¬ 
ceived  from  the  National  City  Bank 
of  New  York,  New  Zealand  pounds 
were  quoted  on  the  London  market 
in  1908  at  $4.87  per  pound.  £15,  in 
American  currency,  was  873.05. 


By  a  pre-arranged  code  of  signals  the 
Pressboats  communicated  again  with 
the  yachts.  Fortunately,  thanks  to  im¬ 
proved  methods  of  tuning,  no  interrup¬ 
tion  from  other  systems  was  encoun¬ 
tered,  and  so  there  was  no  fiasco  from 
this  cause,  as  happened  four  years 
when  Lipton  tried  to  lift  the  Cup. 

It  has  been  very  common  lately  for 
shipping  to  be  held  up  by  foLg  outside 
Sandy  Hook,  and  on  these  occasions 
anxious  passengers  rapidly  enrich  wire¬ 
less  revenues.  The  De  Forest  station  at 
42,  Broadway,  some  times  handles  thou¬ 
sands  of  messages  per  day.  Ships  sail¬ 
ing  to  the  West  Indies,  Mexican,  and 
South  American  ports  are  practically  in 
touch  with  land  the  whole  journey  now¬ 
adays,  either  direct  or  by  relaying.  The 
usual  installations  employed  on  board 
ship  are  of  the  K.W.  This  is  what  is 
known  as  a  normal  outfit,  and  is  good 
for  about  150  or  200  miles,  under  ordi¬ 
nary  circumstances.  Flagships  of  the 
U.S.  Navy,  however,  are  more  power¬ 
fully  equipped,  and  communicate  some¬ 
times  over  distances  of  1000  miles  and 
more.  In  this  case,  about  10  h.p.  is  re¬ 
quired.  There  is  a  regular  chain  of  sta¬ 
tions  along  the  Atlantic  coast.  Some  are 
privately  owned,  and  others  are  run  by 
the  Navy  Department.  The  latter  accept 
work  from  ships  when  there  is  no  pri¬ 
vate  land  station  in  the  vicinity.  A 
steamer  on  the  run  from  New  York  to 
Havana  would  communicate  first  day 
with  New  York  and  Atlantic  City,  sec¬ 
ond  day  with  Cape  Hatteras,  third  day 
with  Florida  Coast  stations,  and  last 
day  with  Key  West  and  Havana.  Trans- 
Atlantic  boats  operate  with  land  sta¬ 
tions  on  short  distance  apparatus  for 
first  two  or -three  days,  afterwards  re¬ 
ceive  Press  news  on  a  regular  schedule 
at  night  from  high-power  transmitting 
stations  in  America  and  Europe.  The 
daily  newspaper  is  now  an  established 
feature  of  ocean  traveling.  It  is  usually 
brought  out  for  breakfast  and  consists 
of  short  bulletins  relating  to  current 
events,  market  quotations,  etc.  The  De 
Forest  “Herogram”  appears  in  the  form 
of  a  pamphlet  of  about  20  pages,  mostly 
already  printed,  but  with  several  blank 
pages  for  the  wireless  news  to  be  added 
at  sea.  This  is  typewritten  and  mimeo¬ 
graphed,  and  the  paper  sold  at  10  cents. 

Wireless  Operators 
on  Ships 

The  life  of  a  wireless  operator  has  a 
certain  amount  of  attraction.  Operators 
on  American  ships  are  better  treated  in 
many  ways  than  those  working  for  the 
Marconi  Company.  Marconi  operators 
must  go  through  a  lengthy  course  of 
training,  and  are  then  started' on  board 
ship  at  10s  a  week.  American  opera¬ 
tors  do  not  require  any  training,  and 
begin  usually  at  £8  a  month.  As  they 
are  very  often  bright  chaps,  it  is  no  un¬ 
common  thing  for  an  operator  to  add 
another  £20  a  month  to  his  salary  in 
various  ways — such  as  representing 
business  houses,  acting  as  agents  for 
hotels,  etc.  On  the  whole,  the  operators 
seem  to  have  easy  jobs.  Some  of  the 


West  Indian  trips  during  the  winter 
season  offer  a  really  delightful  holiday. 
A  run  to  Puerto  Rico  by  mail-boat,  for 
instance,  hardly  suggests  the  strenuous 
life,  seeing  that  the  voyage  out  occu¬ 
pies  only  four  days  and  the  ship  stops 
twelve  days  at  the  island,  during  which 
time  the  operator  has  nothing  at  all  to 
do.  Other  interesting  localities  an  op¬ 
erator  has  opportunities  of  visiting  are 
Havana,  New  Orleans,  Panama  Canal, 
Venezuela,  etc.,  as  well  as  a  number  of 
Home  ports.  Steamship  people  on  the 
Pacific  side  are  also  becoming  inter¬ 
ested  in  wireless,  so  that  the  field  will 
shortly  be  widening. 

'  Modern  wireless  outfits  are  in  no  way 
complic^ed,  and  the  running  of  an  in- 
stallationSs  soon  picked  up  by  any 
Telegrapher.  The  whole  thing  takes  up 
very  little  space,  and,  in  fact,  on  board 
ship  an  ordinary  stateroom  is  very  often 
all  that  is  available  for  wireless  pur¬ 
poses.  The  operator  sleeps  in  it  as  well. 

One  such  that  I  saw  a  few  days  ago 
might  bear  description:  The  upper 
berth  was  taken  dowti  and  a  shelf  sub¬ 
stituted;  on  this  were  the  three  K.  W. 
tran^ormers  and  condenser  of  twelve 
Leyden  jars.  On  the  floor  at  one  end 
of  the  room  was  a  one  K.  W.  A.  G. 
motor  generator,  over  which  was  fixed 
a  table.  Washhand-stand  was  at  the 
opposite  end  and  a  door  and  window 
on  remaining  side  of  room.  A  motor- 
starter  and  the  few  switches  necessary 
were  attached  to  wall  over  the  table, 
and  the  tuning  coils,  automatic  respond¬ 
er  and  telephone  were  ready  to  hand  on 
the  table  itself.  Generally,  however,  a 
special  wireless  house  is  built  on  the 
boat  deck.  Some  of  these,  especially  on 
the  hig  German  liners,  are  much  more 
elaborately  equipped,  and  consist  in 
several  cases  of  suits  of  three  and  four 
rooms.  On  the  “Kaiser  Wilhelm  II,” 
the  operator  is  provided  with  a  suite  of 

four  rooms,  all  ehegantly  furnished. 

# 

Equipment  Operation 

The  method  of  working  a  wireless 
outfit  is  simplicity  itself.  The  operator 
listens  to  see  if  all  is  clear,  then  starts 
his  motor  generator,  alternating  cur¬ 
rent,  and  gets  to  work  with  an  ordinary 
telegraph  key  in  the  usual  manner.  He 
can  send  as  fast  as  he  is  able,  so  long 
as  the  “reception”  is  good.  In  receiv¬ 
ing,  of, course,  no  power  is  required. 
Signals  are  read  with  ordinary  head 
telephone  of  high  resistance.  This  is 
work  requiring  a  considerable  amount 
of  skill,  especially  when  covering  long 
distances,  as  the  “sigs”  gradually  lose 
strength  with  distance  until  they  fade 
away  altogether.  Usually  ships  have  a 
“listening-in”  schedule,  so  as  not  to 
keep  the  operator  on  duty  all  the  time. 
Of  course,  if  the  operator  has  not  the 
telephone  to  his  ears  he  does  not  know 
when  he  is  called,  so  he  listens  in  every 
four  hours,  or  whatever  the  schedule 
may  be.  Land  stations  are  generally  in 

{Continued  on  page  70,  col.  2) 
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President  Redman  makes  a  plea  for  continued  growth 
in  AFCA  membership,  pointing  out  that  the  objec¬ 
tives  of  the  association  can  best  be  met  by  a  large 
and  active  group  of  chapters  and  individual  members. 


Another  summer  has  now  passed  into  history,  and  much  of  its 
history  will  long  be  famous.  Some  may  eventually  call  it  infamous, 
but  in  any  eventuality,  three  years  of  death  and  destruction  have  been 
l)rought  to  a  standstill  for  at  least  a  90  day  period.  What  will  occur 
after  that  time  can  not  now  be  projected,  but  we  all  hope  for  a  lasting 
truce  that  will  merge  into  a  lasting  peace. 

But,  because  we  have  no  guarantee  that  peace  will  come  so  soon, 
our  efforts  toward  our  national  defense  preparedness  must  not 
slacken.  This  task  of  national  preparedness  is  a  necessary  one,  now 
more  than  ever  before.  The  processes  of  research  and  the  develop¬ 
ment  of  new  and  better  equipment  will  continue,  and  will  maintain 
our  position  as  world  leaders  in  electronics. 

Our  organization,  the  AFCA,  is  dedicated  to  national  prepared¬ 
ness.  Our  purpose  is  to  bring  the  military  and  industry  together  to 
achieve  a  better  understanding  and  knowledge  of  each  other’s  prol)- 
lems.  Through  chapter  meetings,  natio'nal  conventions,  and  our 
magazine.  Signal,  ideas  are  developed  and  exchanged  which  estab¬ 
lish  a  mutual  knowledge  of  communications,  electronics  and  photog¬ 
raphy. 

In  order  to  continually  strengthen  the  Association’s  prestige  and 
merit,  a  steady  growth  in  membership  and  circulation  is  now  more 
than  ever  essential.  Each  of  us  should  fulfill  our  duty  to  the  AFCA 
by  bringing  in  more  members.  Every  chapter  should  establish  a  goal 
of  one  neiv  member  for  each  active  member  now  on  its  rolls. 

Inform  your  friends  of  the  objectives  and  functions  of  AFCA 
and  bring  in  your  new  member!  Informational  material  is  available 
at  chapter  and  national  headquarters. 

1952  was  a  good  membership  year.  Make  1953  an  even  better 


one: 
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1954  AFCA  CONVENTION 
COMMIHEE 

Plans  for  the  1954  AFCA  Con¬ 
vention  to  be  held  May  6th  through 
May  8th  in  Washington,  D.  C.,  are 
well  under  way. 

Colonel  Percy  G.  Black  has  been 
appointed  Convention  Chairman  by 
Thomas  Jacocks,  President  of  the 
Washington  Chapter,  with  the  ap¬ 
proval  of  Admiral  Joseph  R.  Red¬ 
man,  National  AFCA  President. 

The  Steering  Committee,  composed 
of  Colonel  Black,  Thomas  Jacocks, 
F.  H.  Engel,  John  Gilbarte,  and  B.  R. 
Olmsted,  met  on  July  30th.  The  fol¬ 
lowing  Convention  Committee  Chair¬ 
men  were  approved  by  the  group: 
Colonel  Percy  Black,  General  Chair- 
4nan;  Francis  Engel,  Program;  Wil¬ 
fred  L.  Peel,  Finance;  Thomas  D. 
Blake,  Publicity;  James  K.  Tully. 
Transportation;  Leslie  Alherici,  Hotel 
Reservations;  and  Mrs.  Joseph  R. 
Redman,  Ladies  Program. 

Convention  headquarters  are  to  be 
at  the  Shoreham  Hotel  and  the  ten¬ 
tative  program  covers  many  new  and 
interesting  activities.  Further  news  of 
Convention  plans  will  appear  in  the 
next  issue  of  Signal. 

SIGNAL  CORPS  ASSIGNMENTS 

Colonel  Francis  F.  Uhrhane,  who 
was  formerly  assigned  to  the  staff  of 
the  Chief  Signal  Officer  in  Washing¬ 
ton,  has  been  named  commanding  of¬ 
ficer  of  the  Signal  Corps  Engineer¬ 
ing  Laboratories.  Colonel  Uhrhane 
succeeds  Brigadier  General  Edwin  R. 
Petzing  as  head  of  the  laboratories. 
General  Petzing  was  recently  named 
Chief  Signal  Officer  in  the  European 
Command. 

Colonel  Marlin  S.  Moody,  former 
Commandant  of  the  Signal  Corps 
Training  Center  at  Camp  San  Luis 
Obispo,  California,  has  been  appoint¬ 
ed  as  Signal  Officer  for  the  Fifth  Ar¬ 
my  with  headquarters  in  Chicago. 
Colonel  Tyree  R.  Horn,  under  whose 
leadership  the  Fifth  Army  Signal 
Section  successfully  concluded  devel¬ 
opment  of  the  first  fully  automatic 
teletypewriter,  has  assumed  duties  at 
the  Pentagon  as  Inspector  General 
for  the  Signal  Corps. 

Brigadier  General  James  S.  Willis 
has  replaced  Brigadier  General  W. 
Preston  Corderrnan  as. Commanding 
General  of  the  Signal  Corps  Supply 
Agency.  General  Corderrnan  is  now 


Cadet  Max  W.  Noah  is  congratulated  by 
Donald  P.  McClure  after  being  awarded 
the  AFCA  prize  at  West  Point. 


AFCA  National  President  Joseph  R.  Red¬ 
man  presents  the  award  at  the  Naval  Acad¬ 
emy  to  Midshipman  John  Endlich. 


assigned  to  the  Office  of  the  Chief 
Signal  Officer. 

Service  Academy  Awards 

The  association’s  annual  awards  at 
Annapolis  and  West  Point  this  year 
were  donated  by  the  RCA  Victor  Di¬ 
vision.  Consisting  of  RCA  Victor 
Personal  Clock-Radios,  they  were  fur¬ 
nished  through  the  courtesy  of  W. 
W.  Watts,  RCA  Victor  vice  president 
and  immediate  past  president  of  the 
AFCA. 

The  award  at  the  Naval  Academy 
to  the  graduating  midshipman  having 
the  highest  standing  in  the  electronics 
course  was  won  by  John  Endlich  of 
Floral  Park,  New  York.  The  pres¬ 
entation  of  the  prize  was  made  by 
Rear  Admiral  Joseph  R.  Redman, 
L^SN  (Ret.),  national  president  of  the 
association. 

The  Military  Academy  prize  for 
the  highest  rating  in  the  study  of 
electricity  was  awarded  to  Max  Wil¬ 
bur  Noah  of  Milledgeville,  Georgia. 
New  York  Chapter  President  Donald 
F.  McClure  presented  the  award  in 
the  name  of  the  association. 

Signal  Corps  ROTC 
Summer  Camp  Award 

The  fifth  annual  AFCA  award  to 
the  outstanding  cadet  of  the  Signal 
Corps  ROTC  Summer  Camp  at  Camp 
Gordon,  Georgia,  was  won  by  Cadet 
Billie  E.  Davis  of  the  Georgia  Insti¬ 
tute  of  Technology. 

The  award,  which  consists  of  the 
AFCA  gold  medal  and  a  special  cer¬ 
tificate,  was  presented  on  behalf  of 
the  association  by  Maj.  General  James 
D.  O’Connell,  Deputy  Chief  Signal 
Officer,  during  the  final  ceremonies  of 
the  encampment  on  July  31. 


Maj.  Gen.  James  D. 
O'Connell,  Deputy 
Chief  Signal  Officer, 
awards  the  AFCA 
gold  medal  to  Ca¬ 
det  Billie  E.  Davis 
as  the  outstanding 
cadet  at  the  Signal 
Corps  ROTC  Sum¬ 
mer  Camp  at  Camp 
Gordon 
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Department  of  Defense  Organization  Chart 

Approved  by  Secretary  Wilson,  )une  30,  1953 
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Erase  the  24-hour  tape  in  just  20  seconds 
—  simply  by  rotating  the  reel  in  the 
SoundScriber  Tape  Demagnetizerl 


NEW  SoundScriber  24-hour  Tape  Recorder 
INVAtUABLE  for  Monitoring  all  Communications 


Model  D-24 
Dual  Channel 


a 


Continuous,  uninterrupted,  unattended  magnetic  tape  re¬ 
cording:  for  a  full  24-hour  day — with  the  time  printed  on 
the  tape  to  indicate  the  exact  minute  of  recording — that’s 
the  story  of  this  new  SoundScriber  24-Hour  Tape  Recorder, 
already  proved  in  hundreds  of  military  installations. 

This  new  SoundScriber  development  is  versatile,  trouble- 
free,  requires  no  attention  during  operation.  It  records  a 
single  channel,  or  dual  channels  simultaneously,  from  mic¬ 
rophones,  incoming  lines,  or  a  combination  of  both.  Built-in 
speaker  or  accessory  headphones  allow  instant  ^‘listening- 
in”  while  recording  or  playing  back. 


erased  for  repeated  re-use.  Longer  recording  .periods, 
almost  unlimited  in  time,  can  be  attained  through  simple 
modifications. 

SoundScriber’s  unique  mechanical  design  operates  at 
approximately  1/60  the  speed  of  conventional  tape  recorders 
— assures  longer  life  and  minimum  service  attention. 

Contained  in  a  sturdy  aluminum  carrying  case,  the  Sound¬ 
Scriber  24-Hour  Recorder  operates  from  standard  electrical 
.outlets.  The  chassis  is  easily  removed  for  mounting  in 
conventional  19"  rack. 


The  24-hour  reel  of  tape,  only  seven  inches  in  diameter, 
makes  a  complete,  economical,  permanent  automatically 
timed  record  of  a  full  day’s  communications  ...  or  is  easily 


Designed  and  produced 
by  the  manufacturers  of 


Sound 


DICTATING 


Scriber 


EQUIPMENT 


TRADEMARK 

MAIL  COUPON  TODAY  FOR  FURTHER  INFORMATION 


The  24-Hour  Recorder  meets  JAN  specifications.  It  is  now 
available  for  immediate  delivery  to  commercial  and  other 
users. 


The  SoundScriber  Corporation 

New  Haven  4,  Conn.,  USA  * 


S-9 


I  want  to  know  more  about  your  24-Hour  Tape  Recorder.  Please 
send  further  data  and  sample  of  tape. 


Name. 


Address. 


-City. 


Kind  of  Business  or  Operation _ 
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1953  AFCA-ROTC  AWARDS 


The  AFCA  gold  medal  and  special 
scroll  was  presented  at  the  close  of 
the  1952-53  academic  year  to  the  out¬ 
standing  senior  ROTC  (Army,  Navy 
or  Air  Force)  cadet  majoring  in 
communications  and  electronics  at 
each  of  fifty-six  colleges  and  universi¬ 
ties.  In  several  cases,  thfe  local  chap¬ 
ter  of  the  association  donated  addi¬ 
tional  medals  for  award  to  outstand¬ 
ing  junior  and  sophomore  cadets. 

The  honor  roll  of  award  winners 
is  as  follows: 

A&M  College  of  Texas  / 

Donald  B.  Hall  J) 

Alabama  Polytechnic  Institute 

Kenneth  L.  Allums 

Carnegie  Institute  of  Technology 
John  W.  Ake 
Joseph  A.  Bercsi 
Roger  W.  Goodel 


Clarkson  College  of  Technology 
Raymond  I.  Malthouse 

Clemson  Agricultural  *  College 

Claude  S.  Simpson 

Cornell  University  f  ^ 

Merton  D.  Meeker,  Jr. 

Georgia  Institute  of  Technology 
Joel  G.  King,  Ji. 

Illinois  Institute  of  Technology 

Erwin  Pacia 

Iowa  State  College 

Daniel  C.  McEachron 

Kansas  State  College 
David  C.  Ayers 

Lehigh  University  ^ 

William  T.  Spencer 

Massachusetts  Institute  of 
Technology 

Harold  T.  McAleer 
F  rederick  R.  Cronin 


Michigan  State  College 
Russell  V.  Brown 

Newark  College  of  Engineering 
Edward  J.  Hoffman 

New  York  University 
Albert  M.  Charmatz 
Ulrich  E.  Dennis 
Philip  P.  Coroso 

North  Carolina  State  College 
Richard  L.  Quickel 

Norwich  University 
Alfred  S.  Gardner 

Oklahoma  A&M  College 

Glenn  E.  Penisten 

Oregon  State  College 

John  A.  Young 

Pennsylvania  State  College 
John  C.  Goettel 

Purdue  University 
Donald  E.  Colvill 


Paul  F.  Hannah,  Boston  Chapter  president,  awards  AFCA  medals  Capt.  T.  C.  Thomas,  PNS&T,  University  of  Idaho,  congratulates 
at  M.l.T.  to  Harold  T.  McAleer  (center)  and  Frederick  R.  Cronin.  AFCA  award  winner  Delbert  M.  Naser. 


Richard  A.  Munroe,  State  College  of  Washington,  receives  AFCA  Glenn  T.  Fellke  is  awarded  the  AFCA  medal  by  T.  C.  Carlson,  vice 
medal  from  Col.  Moscatelli,  PMS&T.  president.  University  of  Arkansas. 
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Rutgers  University 
Robert  A.  Husted 

Tennessee  Polytechnic  Institute 

Henry  L.  Henderson 

Texas  College  of  A&I 

Milam  G.  Simons,  Jr. 

Billy  F.  Cowart 
\alentine  G.  Mora.  Jr. 

Texas  Technological  College 
James  R.  Relyea 

Union  College 

Leonard  A.  Staskelunas 

University  of  Alabama 

George  W.  Megginson 

University  of  Arkansas 
Glenn  T.  Feilke 

University  of  California 

Lawrence  H.  Wilson 

University  of  Colorado 

Robert  G.  Williams 

University  of  Detroit 
Charles  R.  Rutherford 

University  of  Idaho 

Delbert  M.  Naser 

University  of  Illinois 

Thomas  E.  Beling 

University  of  Kansas 
George  E.  Colander 

LIniversity  of  Kentucky 

Stanley  S.  Dickson 

University  of  Louisville 

Robert  B.  Bossung  HI 

University  of  Maine 

Glenn  E.  Edgerly,  Jr. 

University  of  Maryland 
Melville  E.  Eaton,  Jr. 

University  of  Michigan 

James  R.  Shaner 

University  of  Nebraska 

Curtis  E.  Sorensen 

University  of  New  Mexico 
Edward  r^Tirfante 

University  of  Notre  Dame 
Robert  F.  Finney 
Edward  R.  Byrne 

University  of  Oklahoma 

Ernest  P.  Moore,  Jr. 

University  of  Pennsylvania 
Yale  J.  Lubkin 
University  of  Tennessee 
Ray  H.  Farmer 
University  of  Texas 
Donald  P.  Harris 
University  of  Washington 
Alvin  P.  Hjorten 
University  of  Wisconsin 
Thomas  T.  Thwaites 
Utah  State  Agricultural  College 
Thurman  W.  Gardner 

Villanova  College 

Donald  E.  Lander 


Charles  W,  Swickert 
West  Virginia  University 


Donald  P.  Harris 
University  of  Texas 


Stanley  S.  Dickson 
University  of  Kentucky 


Claude  S.  Simpson 
Clemson  Agricultural  College 


Leonard  A.  Staskelunas 
Union  College 


Lawrence  H.  Wilson 
University  of  California 


Doyle  C.  Counts,  Virginia  Polytechnic  Institute,  is  awarded  the  medal  by  Maj.  Gen.  Devine, 

commandant  of  cadets. 


Col.  Laurence  C.  Brov/n,  PMS&T  at  Kansas  State  College,  congratulates  AFCA  award  win¬ 
ner  David  C.  Ayers. 
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Ralph  W.  Will,  Pittsburgh  Chapter  presi¬ 
dent,  congratulates  John  W.  Ake,  award 
winner  at  Carnegie  Tech. 


Prof.  Paul  C.  Cromwell,  University  of  Ten 
nessee,  presents  the  AFCA  award  to  Ray  H 
Farmer. 


William  T.  Spencer,  Lehigh  University,  is 
awarded  the  AFCA  medal  by  Lt.  Col.  Ralph 
A.  Newman,  PAST. 


Col.  John  L.  Parker,  PAST,  looks  on  while  Col.  Melie  J.  Coutlee,  PAST,  University  of  Edward  J.  Hoffman,  Newark  College  of  En- 

Dean  Harold  O.  Ried,  University  of  Mexico,  Notre  Dame,  awards  medal  to  Edward  R.  gineering,  is  congratulated  by  Lt.  Col.  Da- 

makes  award  to  Edward  P.  Errante.  Byrne.  vid  B.  Tudor,  PAST. 


Dr.  R.  C.  Ernst,  Dean,  Speed  Scientific 
School,  University  of  Louisville,  presents 
medal  to  Robert  B.  Bossung  ill. 


Lt.  Col.  S.  A.  Stricklen,  Asst.  PMS&T,  Ala¬ 
bama  Polytechnic  Institute,  congratufates 
award  winner  Kenneth  L.  Allums. 


Donald  F.  McClure,  New  York  Chapter 
president,  awards  .AFCA  gold  medal  to  Al¬ 
bert  W.  Charmatz,  New  York  University. 
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Virginia  Polytechnic  Institute 

Doyle  C.  Counts 

Washington  State  College 

Richard  A.  Munroe 

West  Virginia  University 
Charles  W.  Swickert 

Worcester  Polytechnic  Institute 

Richard  C.  Kee 

The  following  colleges  had  not  yet 
reported  the  names  of  the  award  win¬ 
ners  as  Signal  went  to  press: 

Northeastern  University,  Rens¬ 
selaer  Polvtechnic  Institute. 


Richard  L.  Quickel,  North  Carolina  State 
Otilege  of  A&E,  is  congratulated  by  Col. 
Richard  R.  Middlebrooks,  PMS&T. 


Acting  President  Dean  Frank  W.  Roys,  Worcests'*  Polytechnic  Institute,  presents  AFCA 

award  to  Richard  C.  Kee. 


Dr.  A.  L.  Strand,  President  of  Oregon  State 
College,  presents  AFCA  medal  to  John  A. 
Young. 


Lt.  Col.  O.  H.  Robinson,  PMS&T,  looks  on 
while  Dean  William  Farrisee,  Clarkson  Tech, 
awards  medal  to  Raymond  I.  Malthouse,  Jr. 


RAYTHEON 


Sxce/lenee  in. 


From  This 


.0^  Tiny  Tube... 

A  HARVEST  OF 
HAND  RADIOTELEPHONES 

The  subminiature  tube,  a  Raytheon  de¬ 
velopment,  made  possible  this  lighter, 
more  compact  hand  transmitter-receiver 
AN/PRC--6.  Raytheon  developed  and  is 
mass-producing  this  equipment  .  .  .  an¬ 
other  Raytheon  contribution  to  improve 
the  effectiveness  of  our  Armed  Forces. 


RAYTHEON  MANUFACTURING  CO 

Contractors  to  the  Armed  Services 

WALTHAM  54,  MASSACHUSETTS 
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AFCA  Group  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communicatiorts 
Association.  By  their  membership  they  indicate  their  readiness  for  their  share  in  indus¬ 
try's  part  in  national  security.  Each  firm  nominates  several  of  its  key  employees  or  officials 
for  individual  membership  in  AFCA,  thus  forming  a  group  of  the  highest  trained  men  in 
the  electronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed 
services  on  research,  development,  manufacturing,  procurement,  and  operation. 


Acme  Telectronix 
Admiral  Corporation 
Air  Marine  Motors,  Inc. 

Allied  Radio  Corporation 
Almo  Radio  Company 
Altec  Lansing  Corporation 
American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Phenolic  Corporation 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Amftex  Electric  Company 
Anaconda  Wire  &  Cable  Company 
Andrews  Corporation 
A.  R.  F.  Products,  Inc. 

Argus  Cameras,  Inc. 

Arnold  Engineering  Company 
Atlas  Precision  Products  Co. 

Audio  Products  Corporation 
Automatic  Electric  Company 
Automatic  Electric  Sales  Corp. 
Baltimore  News  Post 
Barry  Corporation,  The 
Bell  Telephone  Company  of  Pa. 
Bendix  Radio 
Bergsma  Brothers 
Bliley  Electric  Company 
Breeze  Corporations,  Inc. 

Burnell  &  Company 

California  Water  &  Telephone  Co. 

Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Inst.,  Inc. 
.Cargo  Packers  Inc.' 

Carolina  Telephone  &  Telegraph  Co. 
Central  Radio  and  Television  Schools 
Chesapeake  &  Potomac  Tel.  Co. 
Churchill  Cabinet  Co. 

Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Company 
Columbus  Process  Co.,  Inc. 
Copperweld  Steel  Company 
Corncll-Dubilier  Electric  Corp. 
Croname,  Inc. 

Crosley  Division*Avco  Mfg.  Corp. 

De  Vry  Corporation 

Diamond  State  Telephone.  Co. 

Downing  Crystal  Company 

Dukane  Corporation 

DuMont,  Allen  B.,  Laboratories,  Inc. 

Eastern  Air  Devices,  Inc. 

Eastman  Kodak  Company 
Electronic  Associates,  Inc. 

Elgin  Metalformers  Corporation 
Espey  Manufacturing  Co.,  Inc. 

Federal  Mfg.  and  Engineering  Corp. 
Federal  Telephone  &  Radio  Corp. 
General  Aniline  &  Film  Corp. 

General  Cable  Corporation 
General  Communications  Co. 


General  Electric  Company 
General  Insulated  Wire  Works,  Inc. 
General  Telephone  Corp. 

General  Transformer  Co. 

Gilfillan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Graflex,  Inc. 

Gray  Manufacturing  Co. 

Guardian  Electric  Mfg.  Co. 
Uallicrafters  Company 
Haloid  Company 

Hammarlund  Manufacturing  Co.,  The 
Hazeltine  Electronics  Corp. 
Heinemann  Electric  Company 
Hercules  Motor  Corp. 

Hoffman  Laboratories  Incorp. 

Hughes  Aircraft  Company 
Hycon  Manufacturing  Company 
Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Institute  of  Radio  Engineers  ' 

Indiana  Steel  &  Wire  Co. 

International  Business  Machines 
International  Resistance  Co. 
International  Tel.  &  Tel.  Corp. 
Jacobsen  Manufacturing  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Kleinschmidt  Laboratories,  Inc. 

Lavoie  Laboratories 
Leich  Sales  Corporation 
Lenkurt  Electric  Company,  Inc. 

Lenz  Electric  Manufacturing  Co. 

Lewyt  Corporation 

Loral  Electronics  Corporation 

Machlett  Laboratories,  Inc. 

Magnavox  Company 

Majestic  Radio  &  Television,  Inc. 

Mallory,  P.  R.,  &  Co.,  Inc. 

Merit  Coil  and  Transformer  Corp. 
Michigan  Bell  Telephone  Company 
Motorola,  Inc. 

Mountain  States  Tel.  &  Tel.  Co. 

Muter  Company,  The 
National  Cash  Register  Co.  ° 

National  Company,  Inc. 

Nelson  Technical  Enterprises 
New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Company 
New  York  Telephone  Company 
Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Company 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Philco  Corporation 
Photographic  Society  of  America 
Pickering  &  Company,  Inc. 

Pioneer  Electric  &  Research  Co.,  The 
Platt  Electronics  Corporation 
Precision  Apparatus  Co.,  Inc. 

Radiart  Corporation 


Radio  Condenser  Company 
Radio  Corporation  of  America 
RCA  Victor  Division 
Radio  Receptor  Company 
Raymond  Rosen  Engineering 
Products,  Inc. 

Ray-O-Vac  Company 

Raytheon  Manufacturing  Company 

Red  Bank  Division 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Remington  Rand,  Inc. 

Robco  Mfgr.  Division 

Pilot  International  Corp. 
Saxonburg  Potteries 
Seeburg,  J.  B.  Corporation 
Simmon  Brothers,  Inc. 

Society  of  Motion  Picture  Engineers 
Sonotone  Corporation 
Soundscriber  Corp. 

Southern  Bell  Tel.  &  Tel.  Co. 
Southern  New  England  Tel.  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Company 
Sprague  Electric  Company 
Stackpole  Carbon  Company 
Standard  Coil  Products  Co.,  Inc. 
Standard  Piezo  Co. 

Standard  Transformer  Corp. 

Stewart- Warner  Corporation 
Stromberg-Carlson  Co. 

Stupakoff  Ceramic  &  Mfg.  Co. 
Sylvania  Electric  Products,  Inc. 
Technicolor  Motion  Picture  Corp. 
Telephone  Services,  ^c. 

Telephonies  Corporation 
Teletype  Corporation 
Times  Facsimile  Corporation 
Transmitter  Equipment  Mfg.  Co. 
Trav-ler  Radio  Corp. 

Triad  Transformer  Corp. 

Tung-Sol  Lamp  Works,  Inc. 

United  States  Rubber  Company 
United  Telephone  Co. 

Utah  Radio  Products  Co.,  Inc. 

Voltz  Brothers,  Inc. 

Waterman  Products  Co.,  Inc. 

Wells  Sales,  Inc. 

West  Coast  Telephone  Co. 

Western  Electric  Company,  Inc. 
Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Whitney  Blake  Co. 

Wickes  Engineering  &  Construction  Co. 
Willard  Storage  Battery  Company 
Wisconsin  Telephone  Company 
Wollensak  Optical  Company 
York-Hoover  Corporation 
Zenith  Radio  Corporation 


42 


SIGNAL,  SEPTEMBER-OCTOBER,  1953 


/  I 


I 


provides  lire- 


INSULATING  COMPONENTS  FOR  ELECTRON  TUBES 


Lava  and  compositions  of  Alumina,  Steatite  or  Forsterite 


SPACERS 

393,  544,  548, 
va  1136,  1137 


insulators 

Lava  11 36, 11 37 

Grid  •  Heater 


AlSiMag 


for  materials  to  match  your 

PERFORMANCE  REQUIREMENTS 


Progress  on  tube  design  depends  to  a  great  extent  on  the 
materials  available  for  their  construction.  In  AISiMag  you  have 
the  widest  choice  of  materials  to  match  your  requirements. 
New  materials  are  constantly  being  developed  to  meet  spe¬ 
cific  problems. 

The  wide  choice  of  AISiMag  ceramics  permits  you  to  balance 
your  mechanical  and  dielectric  requirements  for  your  specific 
use. 

TEST  SAMPLES  from  our  files  sent  free  on  request.  SAMPLES 
to  your  blue  print  made  at  reasonable  cost.  BULLETIN  NO. 
537  “Internal  Insulators  for  Electronic  Tubes”  sent  on  request. 
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The  heart  of  Philco  Microwave  is  this  ”Power 
House”  klystron  .  .  .  with  it  Philco  has  the  high¬ 
est  equipment  power  output  in  the  6000-7500  me 
band . . .  generating  a  full  watt  of  output  power  it 
provides  Philco  Microwave  systems  with  a  reli¬ 
ability  safety  margin  of  30  decibels  (1000  to  1)  .  .  . 
greater  assurance  of  performance  under  any  and 
all  field  conditions. 

Philco’s  exclusive  feedback  design  makes  possible 
full  use  of  this  powerlul  klys^**on  .  .  .  requires  the 


use  of  only  two  of  these  klystrons  for  simultaneous 
two-way  transmission  and  reception  .  .  .  minimizes 
cumulative  distortion  and  noise  with  numerous 
repeater  stations.  In  combination  with  other  Philco 
features  such  as  custom-sized,  high  gain,  antenna- 
reflector  systems  and  aperation  in  the  preferred 
and  interference  free  frequency  band,  the  result  is 
reliable,  high  quality  communications. 

Look  to  Philco  Microwave  for  the  answer  to 
your  communications  requirements. 
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Augusta-Camp  Cordon 

An  evening  of  entertainment,  under 
the  joint  sponsorship  of  the  Southern 
Bell  Telephone  and  Telegraph  Co.  ^nd 
Radio  Station  WRDW,  'featured  the 
chapter’s  June  24th  get-together. 

Following  an  excellent  barbecued 
chicken  dinner,  John  Owen  of  Southern 
Bell,  chapter  vice  president,  showed  a 
film  of  the  Georgia-Vanderbilt  football 
game.  WRDW  entertainers,  “Peanuts” 
Faircloth  and  Boots  Skinner,  then  pre¬ 
sented  a  fine  program  of  songs  and  pat¬ 
ter.  The  chapter  reports  the  endurance 
of  the  entertainers  could  not  equal  the 
enthusiasm  of  the  members. 

It  was  announced  that  the  next  meet¬ 
ing  would  be  under  the  sponsorship  of 
the  Georgia  Power  Company. 

Baltimore 

A  visit  to  the  United  States  Naval 
Radio  Station  at  Annapolis  on  June 
20th  proved  a  fitting  climax  to  the  many 
fine  activities  scheduled  by  the  Balti¬ 
more  Chapter  during  the  1952-53  sea¬ 
son. 

Arriving  at  the  Station  at  11  A.M., 
the  seventy-six  members  and  guests 
were  welcomed  by  Captain  H.  R. 
Demarest,  commanding  officer,  who  also 
described  his  duties  and  the  Naval  or¬ 
ganization  relating  to  radio  communica¬ 
tion.  The  use  of  the  transmitting  equip¬ 
ment  at  the  Station  was  explained  by 
Mr.  Goodhue,  staff  engineer.  Navy  en¬ 
listed  men  who  had  volunteered  to  act 
as  guides  were  then  introduced,  and 
members  were  divided  into  small  groups 
and  escorted  through  both  transmitter 
buildings,  using  a  Navy  bus  for  shuttle 
se  vice  between  the  buildings. 

At  the  conclusion  of  the  tour,  the 
members  adjourned  to  the  Officers’ 
Club  at  the  Naval  Academy  for  lunch¬ 
eon.  Following  luncheon,  some  mem- 
liers  visited  the  Sonar  Barge,  a  few 
toured  the  Naval  Academy,  but  the  ma¬ 
jority  boarded  a  Navy  YP  boat  for  a 
cruise  around  Annapolis  Harbor,  re¬ 
turning  at  4  P.M. 

Chapter  members  were  unanimous 
in  their  appreciation  of  the  excellent 
l)rogram  arranged  by  Captain  Demarest 
and  members  of  his  staff. 


apter  of  the  ^ear — -  Camp  ^ordi 

Annual  elections  were  held  recently.  The  mf 

with  the  following  officers  re-elected  for  200  meml 

another  year:  president — George  C.  over  by 

Ruehl;  vice-presidents  —  Capt.  H.  R.  William  ( 

Demarest,  and  Donald  C.  Lee,  Westing-  cers  are: 

house  Electric;  secretary  —  Plummer  Stone,  ( 

Wiley,  Chesapeake  &  Potomac  Tele-  Franke,  1 

phone  Co.;  recording  secretary — Mrs.  mond  K. 

John  A.  Shipley;  treasurer — Albert  can-Clark, 

Busch,  Bendix  Radio.  New  members  secretary-1 

on  the  chapter  slate  are  the  following  aid,  Kello 

vice-presidents — Gen.  Leyton  1.  Davis,  Directors 

Air  Research  Development  Command,  Publishinj 

and  Capt.  E.  E.  Comstock,  Linked  art-Warne 

States  Coast  Guard.  Kellogg  ! 


Chicago 

The  American  Phenolic  Corporation, 
AFCA  group  member,  was  host  to  the 
chapter  for  its  June  24th  dinner-meet¬ 
ing. 

After  welcoming  the  chapter  mem¬ 
bers  and  guests,  Arthur  J.  Schmitt, 
president  of  American  Phenolic  Cor¬ 
poration,  spoke  of  his  company’s  strong 
belief  in  preparedness.  To  that  end,  he 
said,  Amphenol  maintains  a  strong  en¬ 
gineering  and  production  team  at  hand 
ready  for  any  eventuality.  He  pledged 
its  continued  support  of  the  government 
and  its  armed  forces  and  stated  it  is  his 
intent  and  desire  to  cooperate  with  all 
governmental  agencies  so  long  as  there 
is  the  slightest  danger  to  the  American 
way  of  life.  In  this  regard,  Mr.  Schmitt 
outlined  some  of  the  many  dangers  fac¬ 
ing  this  country  both  from  within  and 
from  without  its  borders. 

Amphenol’s  growth  was  described  by 
William  H.  Rous,  vice-president  and 
director.  He  covered  the  progress  of 
the  company  from  its  first  product — a 
molded  socket — to  the  9,000  or  more 
electric  -  electronic  components  it  now 
manufactures.  He  pointed  out  that, 
from  humble  beginnings  twenty  years 
ago,  the  company  has  grown  to  where 
it  now'  has  over  2.200  employees  in  five 
plants.  The  first  shovelful  of  earth  was 
just  turned  for  a  new  plant,  the  sixth, 
which  will  be  a  valued  addition  to  the 
production  of  military  antennas,  high 
frequency  connectors  and  related  items. 

Following  the  talks,  the  group  ex¬ 
amined  various  exhibits  of  Amphenol’s 
new  products  and  processes. 


The  meeting,  which  was  attended  by 
200  members  and  guests,  was  presided 
over  by  the  chapter’s  new"  president, 
William  C.  DeVry.  The  other  new  offi¬ 
cers  are:  vice-presidents  —  Carrington 
Stone,  consulting  engineer;  Fritz 
Franke,  Hallicrafters  Company;  Ray¬ 
mond  K.  Fried,  attorney;  C.  G.  Dun- 
can-Clark,  Walker-Clark  Associates; 
secretary-treasurer  —  Henry  J.  McDon¬ 
ald,  Kellogg  Switchboard  &  Supply  Co. 
Directors  are:  Oliver  Read,  Ziff-Davis 
Publishing  Co.;  John  Howland,  Stew- 
art-Warner  Electric;  James  H.  Kellogg, 
Kellogg  Switchboard  &  Supply  Co.; 
D.  B.  Miller,  Coyne  Electrical  School; 
Raymond  A.  Johnson,  American  Tele¬ 
phone  and  Telegraph  Co.;  E.  E.  Mead, 
Kleinschmidt  Laboratories;  Frank 
Meade,  Automatic  Electric  Co.;  0.  G. 
Smith,  Illinois  Bell  Telephone  Co.; 
Samuel  R.  Todd,  consulting  electrical 
engineer. 

Dayton-Wrighf 

George  B.  Meyer  and  George  A. 
Gardner  of  Westinghouse  Electric  Corp. 
were  elected  president  and  secretary, 
respectively,  at  the  chapter’s  annual 
elections  on  June  24th.  (Names  of  the 
other  officers  and  report  of  the  meet¬ 
ing  had  not  been  received  as  Signal 
went  to  press.) 

Decatur 

A  visit  to  the  Illinois  Power  Compa’^y 
microwave  station  was  the  highlight  of 
the  chapter’s  June  24th  meeting.  Mem¬ 
bers  and  guests  first  were  briefed  on 
the  operation  and  various  uses  of  the 
microwave  equipment  by  Mr.  J.  R. 
Castle  and  his  associates,  and  then  were 
conducted  on  a  comprehensive  tour  of 
the  installation. 

A  business  meeting  was  held  in  the 
Officers’  Mess  of  the  Decatur  Signal 
Depot  prior  to  the  trip  to  the  Power 
Company.  President  William  T^homson 
reported  on  the  national  convention 
which  he  and  other  chapter  delegates 
had  attended  in  Dayton.  A  committee 
composed  of  Elmer  Cupp,  Henry  Hines 
and  Mons  Monson  was  appointed  to 
contact  the  Scott-St.  Louis  and  Chicago 
Chapters  regarding  a  joint  meeting. 


Baltimore  Chapter  visited  the  U.  S.  Naval  Radio  Station  at  Annapolis  In  June.  At  left,  members  and  guests  assemble  prior  to  the  tour  of  the 

station.  At  right,  the  group  boards  a  Navy  YP  boat  for  a  cruise  around  Annapolis  Harbor. 


PUTTING  MANY  VOICES 
ON  ONE  TRANSMITTER 


A  basic  part  of  microwave  radio  links  is  carrier  equipment 
to  put  the  desired  number  of  voice  channels  into  one  wide 
frequency  band  for  transmission  between  distant  points. 
But  many  of  the  early  installations  of  microwave  systems 
depended  on  "custom-built"  carrier  equipment  —  often  an 
expensive  modification  of  telephone  carrier  equipment 
designed  for  wire-line  transmission. 

For  nearly  a  decade  Lenkurt  has  been  filling  a  practical 
need  in  multi-channel  radio  systems  by  providing  carrier 
equipment  specifically  for  radio  and  designed  for  quantity 
manufacture.  Using  frequency  division  methods  to  assure 
maximum  system  versatility,  Lenkurt  radio  carrier  systems 
multiplex  from  4  to  72  voice  channels  for  transmission  over 
any  suitable  radio  equipment.  Each  carrier-derived  chan¬ 
nel  is  "toll  quality"  —  it  can  be  used  by  telephone  companies 
connected  to  the  nationwide  toll  network  as  well  as  In 
the  private  systems  of  railroads,  pipe  lines,  electric  utilities 
and  government  agencies. 

Radio  channelizing  equipment  by  Lenkurt,  leading  Inde¬ 
pendent  manufacturer  of  telephone  carrier  systems,  is  used 
with  VHP  and  microwave  equipment  of  most  major  radio 
manufacturers  In  both  common  carrier  and 
private  communications  installations 
throughout  the  world.  ~ 
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LENKURT  ELECTRit  CO. 

SAN  C  A  R  t-O  S*  I  ,  C  A  L  I  F  O  P  N  I’A 


Plans  were  also  discussed  for  a  chapter 
picnic  later  in  the  summer.  Herman 
Tille  was  appointed  a  member  of  the 
Board  of  Directors. 

Fort  Monmouth 

The'  chapter  concluded  its  1952-53 
season,  which  was  exceptional  for  its 
interesting  and  well  attended  meetings, 
with  a  dinner-dance  on  June  26th. 

The  social  event,  which  is  becoming 
a  traditional  occasion,  was  held  at  Gibbs 
Hall.  Those  attending  included  mem¬ 
bers  of  the  Fort  Monmouth  command, 
civilian  chapter  members,  wives  and 
other  guests  of  the  different  groups. 
Music  was  provided  by  the  First  Air 
Force  Band,  one  of  the  outstanding 
groups  of  its  type. 

Electronic  Associates,  Inc.,  of  Long 
Branch,  which  holds  a  group  member¬ 
ship  in  the  chapter,  chose  the  time  for 
an  annual  social  gathering. 

Membership  in  the  chapter  has  grown 
to  more  than  500  during  the  past  year 
under  the  presidency  of  Col.  Joseph  E. 
Heinrich,  who  is  deputy  president  of 
the  Signal  Corps  Board,  and  the  chap¬ 
ter  now  ranks  as  the  second  largest  unit 
In  the  AFCA.  The  active  support  of 
Maj.  Gen.  K.  B.  Lawton,  Commanding 
General  of  Fort  Monmouth  and  the  Sig¬ 
nal  Corps  Center,  has  been  of  great 
value  to  the  chapter  in  carrying  out  its 
objectives. 

New  York 

Members  of  the  New  York  Chapter, 
their  ladies  and  guests,  attended  a  pic¬ 
nic  at  Governors  Island  on  June  24th 
and  enjoyed  good  food,  good  fellow¬ 
ship,  and,  last  but  not  least,  good 
weather. 

The  group  was  met  at  Governors  Is¬ 
land  by  busses  and  transported  to  the 
picnic  grounds  at  the  south  end  of  the 
Island  where  two  outdoor  fireplaces 
were  in  full  operation.  Music  for  danc¬ 
ing  was  furnished  by  an  orchestra  com¬ 
posed  of  members  of  the  First  Army 
Band. 

Lt.  Col.  K.  I.  Davis,  who  in  the  ab¬ 
sence  of  Col.  Frank  Kidwell  (First 
Army  Signal  Officer  and  Vice  President 
of  the  New  York  Chapter)  acted  as 
host,  welcomed  the  members  and  their 
guests  on  behalf  of  the  First  Army. 
Chapter  President  Don  McClure 
thanked  Col.  Davis  and  his  staff  for 
their  efforts  in  making  the  picnic  such 
a  success  and  also  requested  Col.  Davis 
to  express  to  General  Burress  and  Colo¬ 
nel  Blakeney  the  sincere  appreciation 
of  the  chapter  for  their  courtesy  in 
making  the  picnic  possible. 

Paris 

Not  to  be  outdone  by  Francis  the 
First,  and  Napoleon,  the  Paris  Chap¬ 
ter  held  its  July  10th  meeting  at  Fon- 
tainbleau,  famous  for  centuries  as  the 
site  of  rambling  royal  chateaux  and 
the  summer  spot  of  kings,  but  now 
noted  as  the  military  hub  of  Allied 
Land,  Air  and  Sea  Headquarters  of 
Central  Europe. 
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Two  bus  loads  from  SHAPE  made 
the  forty-mile  trip  to  be  guests  of  the 
Fontainbleau  detachment  of  the  Paris 
Chapter.  Before  the  gay  party-banquet- 
business  meeting  at  the  Inter  Allied 
Officers’  Club,  a  number  of  members 
and  guests  took  advantage  of  the  occa¬ 
sion  and  visited  the  crumbling  chateau. 

Sheer  fun  was  the  keynote  —  fun 
sprinkled  with  sagacity  by  the  speaker 
of  the  evening,  Brig.  Gen.  Ivan  Farman, 
Assistant  Chief  of  Staff,  Communica¬ 
tions,  Allied  Air  Forces  Central 
Europe. 

General  Farman’s  speech  was  aimed 
at  the  communications  industry.  He 
stressed  that  all  that  the  military  re¬ 
quired  from  industry  was  the  impossi¬ 
ble.  He  wondered  when  industrial  mass 
prodiibtion  would  reduce  unit  costs  so 
much  that  the  military  would  be  able 
to  afford  units  and  spare  parts.  He 
longed  for  that  future  day  when  com¬ 
munications  equipment  would  be  half 
as  cheap  and  twice  as  durable,  and 
wistfully  hoped  for  equipment  that 
would  be  easy  to  maintain.  He  ended 
by  challenging  industry  to  state  its  re¬ 
quirements  as  frankly.  Among  the 
members  of  industry  present  were  Mr. 
A.  H.  de  Goede  of  International  Gen¬ 
eral  Electric  Company,  Mr.  A.  de  Bon- 
dini  of  International  Automatic  Elec¬ 
tric  Corporation,  and  Mr.  M.  Berzin, 
engaged  in  materiel  and  construction. 

Colonel  Ravmond  Strasburger,  Com¬ 
munications  Plans  &  Training,  Allied 
Air  Forces  Central  Europe,  was  the 


master  of  ceremonies.  After  being  in¬ 
troduced  by  the  presiding  officer.  Col. 
G.  H.  Palmer  of  the  European  Mili¬ 
tary  Communications  Coordination  Com¬ 
mittee,  Colonel  Strasburger  started  the 
evening  off  with  a  bang  by  shooting  a 
dish-dropping  waiter  in  an  hilarious  at¬ 
tempt  to  acquire  tranquility.  Two  very 
naked  chickens  dropped  from  the  raft¬ 
ers  to  the  banquet  table  by  two  well- 
placed  shots  of  the  nonchalant  master 
of  ceremonies,  also  added  meat  to  the 
program. 

Major  General  F.  L.  Ankenbrandt, 
Chief  Signal  Officer  of  SHAPE  and 
Vice  President  of  the  Paris  Chapter, 
summed  up  the  evening  by  saying:  “It 
was  fun,  and  when  you  can  mix  fun 
with  a  few  good  points,  a  little  com¬ 
mon  sense  here  and  there,  you  have  a 
good  meeting.” 

Pittsburgh 

Colonel  Alvin  L.  Pachynski,  Deputy 
Director  of  Communications,  USAF, 
was  guest  speaker  at  the  chapter’s  an¬ 
nual  banquet  on  June  18th.  With  “Man¬ 
agement  of  Air  Force  Communications 
Around  the  World”  as  his  topic.  Col. 
Pachynski  gave  his  audience  an  excel¬ 
lent  appreciation  of  Air  Force  commu¬ 
nications  operations,  problems  and  de¬ 
velopments,  both  in  equipment  and 
manpower. 

Former  National  AFCA  President  W. 
W.  Watts  was  also  a  guest  of  the  chap¬ 
ter.  His  brief  remarks  concerning  the 
meaning  and  scope  of  the  AFCA  left 


little  doubt  in  anyone’s  mind  of  the  sig¬ 
nificance  and  necessity  for  such  an 
organization. 

A  social  hour  preceding  the  banquet 
at  the  Wiliam  Penn  Hotel  gave  the  145 
members  and  guests  an  opportunity  to 
become  better  acquainted.  The  atmos¬ 
phere  was  further  enhanced  with  music 
provided  by  a  string  quartet.  The  ban¬ 
quet,  which  got  under  way  with  the 
playing  of  the  Star  Spangled  Banner 
and  appropriate,  invocation,  was  smooth¬ 
ly  emceed  by  Ralph  Will,  outgoing 
Chapter  President. 

An  excellent  rendition  of  many  fa¬ 
vorite  songs  by  the  Westinghouse 
Quartet  provided  an  appropriate  ending 
for  a  most  enjoyable  and  successful 
evening. 

San  Francisco 

Members  and  guests  of  the  San  Fran¬ 
cisco  Chapter  met  on  July  24th  for  an 
inspection  of  the  facilities  of  the  Naval 
Air  Station  at  Moffett  Field,  Mountain 
View,  California,  and  the  installation  of 
the  Ames  Aeronautical  Laboratory  of 
the  National  Advisory  Committee  for 
Aeronautics  at  the  same  location.  Din¬ 
ner  preceding  the  inspection  tour  was 
held  at  Rickey’s  Studio  knn  Restaurant 
at  Palo  Alto. 

Hosts  of  the  evening  for  the  Ames 
Laboratory  were  Mr.  Wentz,  Public 
Relations  Director,  and  Mr.  Quigley  of 
the  administrative  staff.  Lt.  Cmdr.  H. 
J.  Kazcmarick,  Communications  and 
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Accurate  Field  Testing 


of  X-Band  Radars 

WITH  MICROLINE*  TEST  SET 
AND  RANGE  CALIBRATOR 


Included  in  Sperry’s  complete  line  of  Microline 
instruments  are  the  38A  Test  Set  (TS  147B/UP) 
and  the  AN/UPM-11  Range  Calibrator  for  the 
accurate  testing  of  X-band  radars.  These  equip¬ 
ments,  of  rugged  design  for  field  usage,  can  also 
be  employed  in  laboratory  and  production  testing. 


MODEL  38A  Test  Set  (TS  147B  UP) 

This  portable  test  set  is  suitable  for  measurements  on  all 
radar,  beacon  or  missile  systems  in  the  8500-9600  me. 
range.  It  supplies  microwave  signals  of  known  frequency 
and  power,  either  continuous  wave,  frequency  modulated 
or  externally  modulated.  It  also  measures  the  power  and 
frequency  of  external  signals  in  the  above  frequency 
range.  Model  38 A  contains  a  direct  reading  frequency 
meter,  wattmeter  and  signal  generator  which  allow  the 
measurement  of  power  and  frequency  of  radar  trans¬ 
mitters  as  well  as  receiver  sensitivity,  bandwidth,  recovery 
time  and  AFC  action.  Tuning  of  the  frequency  meter  is 
accomplished  with  both  a  direct  and  a  5  to  1  reduced 
drive  mechanism  for  ease  of  determining  narrow  pulsed 
signals  as  short  as  0.2  microseconds. 


MODEL  AN/UPM-11 
RANGE  CALIBRATOR 


This  instrument  is  used 
to  test  X-band  fire-con¬ 
trol  radars  which  oper¬ 
ate  in  the  8500-9600 
me.  frequency  band.  It 
receives  microwave  sig¬ 
nals  from  a  radar  and 
responds  with  accu¬ 
rately  spaced  pulses 
thereby  providing  a 
means  of  calibrating  the  radar  range.  It  can  also  be  used  to 
boresight  the  antenna  axis  of  any  X-band  radar  system. 


SPECIFICATIONS: 

R-F  Power  Output:  Adjustable  from  —7  to  —85  dbm 
(decibels  relative  to  one  milliwatt). 

R-F  Power  Ivput:  From  r7  to  -}-30  dbm. 


Accuracy:  +\, 5 db.  A  calibration  chart  is  supplied. 

Frequency  Meter  Acciiyacy:  +2.5  me.  absolute  at  25 °C 
and  60%  RH.  Calibration  point  9310  +  1.0  me. 

Our  nearest  district  office  v  ill  be  happy  to  supply  further 
information  on  these  ai  ■  'iher  Microline  instruments. 


SPECIFICATIONS: 

Range  Markers:  200  to  50,000  yds.  depending  on  delay  line 
Accuracy:  +  5  yards 

Repeatability  of  readings  (same  radar  system):  +  1  yard 
Tuning:  M^anual  or  AFC  *  t.  m.  req.  u.s.  pat.  off. 


$mSC0P£  COMPAMY 

DIVISION  OF  THE  SPERRY  CORPORATION 


GREAT  NECK,  NEW  VO'IK  •  CLEVELAND  •  NEW  ORLEANS  »  BROOKLYN  •  LOS  ANGELES  •  SAN  FRANCISCO  .  SEATTLE 
IN  CANA!  ■  •  SPERRY  GYROSCOPE  COMPANY  OF  CANADA,  LIMITED.  MONTREAL,  QUEBEC 
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Electronics  Officer,  and  Chief  Warrant 
Officer  Anthony  of  the  Public  Relations 
Office  represented  the  Naval  Air  Sta¬ 
tion. 

Highlight  of  the  evening  was  the  in¬ 
spection  of  the  Ames  wind  tunnel,  be¬ 
lieved  to  be  the  largest  in  the  world  and 
suitable  for  testing  full  scale  models  of 
fighter  aircraft.  The  tunnel  is  powered 
by  six  6.000  horsepower  electric  motors 
and  produces  velocities  up  to  250  miles 
per  hour  in  the  40x80  throat.  Complete 
instrumentation  is  provided  for  measuf- 
ing  lift  characteristics  of  the.  complete 
air  structures  as  well  as  local  pressures 


Scotf-Sf.  Louis  Chapter  members  shed  their  coats  and  took  over  operation  of  the  St.  Louis 
^  Civil  Defense  Control  Center  recently.  Standing  next  to  the  table-top  map  on  which  "raid 
movements"  were  plotted  are  (I  to  r);  Capt.  Robert  L.  Case,  Harold  F.  Smiley,  Col.  Mal¬ 
colm  Elliott  of  the  center,  Dale  Burgess  and  Lt.  Laurie  T.  Niemi  (USN). 


at  small  individual  areas.  Mr.  Wentz 
explained  the  mission  and  history  of 
the  Ames  Laboratory  and  discussed  the 
technical  operation  of  the  testing  facili¬ 
ties. 

At  the  adjoining  Naval  Air  Station 
the  group  inspected  various  types  of 
modern  Naval  fighter  planes  now 
housed  in  the  hangars  originally  con¬ 
structed  for  Naval  airships. 

The  chapter  has  grown  steadily  in 
strength  and  activity  under  the  leader-, 
ship  of  President  Lloyd  C.  Parsons  and 
now  has  the  largest  and  most  interested 
membership  in  its  five-year  history. 

San  Luis  Obispo 

Third-dimension  photography  is  the 
first  major  advance  in  the  motion  pic¬ 
ture  industry  since  “talkies”  were  de¬ 
veloped  in  1926,  said  Lt.  Col.  Jack 
Warner.  Jr.,  executive  producer  at 
Warner  Bros.  Studio,  before  the  July 
20th  meeting  of  the  San  Luis  Obispo 
Chapter. 

In  his  lecture.  Lt.  Col.  Warner  first 
gave  the  history  of  3-D  photography, 
showing  it  was  originally  advanced  as  a 
theory  by  Euclid  in  300  B.C.  He  de¬ 
scribed  3-D  adaptations  to  military, 
scientific  and  amateur  use,  with  special 
reference  to  its  use  in  motion  pictures, 
and  explained  the  different  systems  now 


New  York  Chapfer's  annual  social  gathering  was  held  at  Governors  Island  on  June  24th.  A 
picnic  followed  by  dancing  provided  the  highlights  of  a  very  pleasant  occasion. 


for  viewing  3-D  pictures. 

The  meeting,  which  was  preceded  by 
dinner  at  the  Officers’  Club  of  Camp 
San  Luis  Obispo,  drew  an  attendance 
of  ninety-six  members  and  guests. 

Scott’St.  Louis 

A  most  unusual  and  interesting  eve¬ 
ning  was  spent  by  members  of  the 
Scott-St.  Louis  Chapter  on  May  8th. 
Instead  of  the  usual  type  meeting,  the 
chapter  visited  the  St.  Louis  Civil  De¬ 
fense  Control  Center  for  the  purpose 
of  familiarizing  its  members  with  the 
workings  of  a  Control  Center  and,  par¬ 
ticularly,  its  communications  aspects. 

Much  to  the  surprise  of  the  members, 
a  mock  raid  was  staged  and  they  found 
themselves  performing  the  duties  in¬ 
volved  in  the  operation  of  the  Civil  De¬ 
fense  Control  Center.  Members  acted 
as  controller,  monitor,  message  han¬ 
dler.  plotter,  etc.,  and  the  45-minute 
practice  raid  gave  conclusive  proof  of 
the  center’s  efficiency.  Activity  was 
recorded  on  the  “Status  Board”  and 
“raid  movements”  were  plotted  on  the 
huge  30-foot  tabletop  map  of  the  St. 
Louis  area. 

Otbtr  members  served  as  monitors 
for  the  Red  Cross,  public  utilities,  etc., 
in  the  balcony  surrounding  the  plotting 
map.  and  “sent”  appropriate  messages 
to  their  respective  organizations  as 
status  of  the  “raid”  changed  from  time 
to  time. 

The  visit  •was  arranged  by  General 
Francis  P.  Hardaway,  Acting  Director 
of  the  St.  Louis  Office  of  Civil  Defense, 
who  was  assisted  by  Col.  Malcolm  El- 

Warner,  Jr.,  of  Warner  Bros.  Studio,  guest 
r):  Lt.  Col.  Mansell  A.  Walker,  Col.  Merle 
H.  Rydell  and  William  H.  Angel. 


employed — such  as  Warnerscope,  Cine¬ 
rama,  and  Cinescope — and  the  3-D  of 
the  future,  now  used  by  the  military 
with  the  vectograph. 

The  talk  was  illustrated  with  3-D 
color  slides,  most  of  which  were  taken 
by  the  speaker  while  on  a  recent  two- 
weeks’  tour  of  duty  at  Camp  San  Luis 
Obispo,  plus  some  taken  at  Warner 
Bros.  Studio  in  Hollywood.  Lt.  Col. 
Warner  also  introduced  to  the  audience 
a  new  improved  type  of  polaroid  glasses 

San  Luis  Obispo  Chapter.  Below,  Lt.  Col.  Jack 
speaker,  explains  the  3-D  slide  projector  to  (I  to 
C.  Bowsky,  Col.  R.  P.  Lyman,  Guinard 


SIGNAL,  SEPTEMBER-OCTOBER,  1953 


C 


r 


with  the  best  engineering  practice  known. 

For  technical  data,  or  help  on  specific  de¬ 
sign  problems  using  RCA  transistors,  write 
RCA,  Commercial  Engineering,  Section  75-IRj 
Harrison,  New  Jersey.  Or  call  your  nearest 
RCA  Field  Office: 


RCA  is  engaged  in  a  program  to  provide  the 
industry  with  transistors  to  meet  equipment 
designers’  needs  now,  and  equipment  manu¬ 
facturing  requirements  in  the  future. 

To  achieve  this  goal,  RCA  is  gearing  tran¬ 
sistor  production  to  the  progress  being  made 
in  developing  new  manufacturing  techniques 
and  improved  methods  of  production  control. 

As  production  volume  grows  with  increas¬ 
ing  demands,  you  can  count  on  RCA  to  pro¬ 
vide  transistors  of  the  highest  quality  consistent 

FREE  t«chnical  bulletin  on  RCA  Transistors;  includes  circuits; 

choracteristics,  typical  operating  conditions^  curves,  connections. 

Write:  RCA,  Commercial  Engineering,  Section  75-IR,  Harrison,  N.  J. 

APPLICATION  GUIDE  FOR  RCA  TRANSISTORS 


(EAST)  Humboldt  5-3900,  415  S.  5th  St.,  Harrison,  N.  J, 

(MIDWEST)  Whitoholl  4-2900 
589  E.  St.,  Chicago, 

(WEST)  Madison 

420  S.  San  Podro  St.,  *'  g||pHM| 

Los  Angales,  Cal. 


Choroctcristics  ot  Ambisnt  Ttmp.  of  2S**C 


Mox.  Rotingi — Absoluts  Volucs 


Approx.  Ustful 


Curront 


Froqutncy 
for  Alpha 
Cutoff  (Me) 


Ambisnt 

Temperature 


Collector 

Dissipation 

(mw) 


Power  Output 
at  50  Me  (mw) 


Amp. 

Factor  (approx.) 


RCA-2N32 

Point-contact  type— foi 
switching  applications 


RCA-2N33 

Point-contact  typob.for  oscillator 
applicotions  up  to  50  Me 


RCA-2N34 

Junction  p-n-p  type— for  low  power, 
of  amplifier  applications 


RCA-2N35 

junction  n-p-n  type— for  low  powor^ 
of  amplifier  applications 


*  With  coflector  load  resistance  of  10000  ohms,  signal- 
source  impedance  of  500  ohms,  and  signal  frequency  of 
5000  cps. 

tt  Between  Base  Connection  and  Collector, 


**  With  collector  load-resistance  of  30000  ohms,  signal- 
source  impedance  of  500  ohms,  and  signal  frequency  of 
5000  cps. 

t  Between  Emitter  and  Collector. 


#  Measured  at  a  point  3db  down  from  its  low-frequency 
value  (lOOKC).  Cutoff  frequency  is  defined  as  the 
frequency  at  which  the  current  amplification  factor  has 
dropped  to  0.7  of  its  low-frequency  value. 


Tfnlcs0 


SIGNAL,  SEPTEMBER-OCTOBER.  1953 


Iowa  State  College  Chapter.  Col,  Robert  Conrath,  president  of  the  Kansas  City  Chapter, 
formally  presents  the  new  student  chapter  charter  to  James  D.  Conlan,  chapter  president, 
while  Maj.  William  L.  Holcomb,  faculty  advisor,  looks  on. 
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Holt,  Jack  Dierkes,  and  Harry  Links. 
General  Hardaway  and  Mr.  Links  are 
both  active  members  of  the  Scott  -  St. 
Louis  Chapter. 

The  chapter  provided  its  members 
and  guests  with  another  unique  and 
interesting  meeting  on  June  11th  when 
it  featured  a  talk  on  “Subversive  Ac¬ 
tivity”  by  Lt.  Joseph  L.  Gallagher  of 
the  St.  Louis  Police  Academy.  The 
speaker  was  introduced  by  Clifford 
Wassail  of  the  Southwestern  Bell  Tele¬ 
phone  and  Telegraph  Co.-,  a  director 
of  the  chapter,  whose  promises  of  a  very 
interesting  lecture  were  more  than  ful¬ 
filled. 

As  Director  of  the  St.  Louis  Police 
Academy,  Lt.  Gallagher  has  been  asso¬ 
ciated  with  police  work  for  the  past 
eighteen  years,  and  is  largely  respon¬ 
sible  for  the  training  course  currently 
conducted  at  the  Academy,  which  is 
considered  to  be  one  of  the  best  in  the 
country.  He  very  dramatically  outlined 
the  methods  and  techniques  used  by 
subversive  groups  and  told  how  the 
Academy  course  has  been  designed  to 
teach  police  officers  everything  there  is 
to  know  about  investigating  and  com¬ 
bating  such  groups.  He  described  the 
function  of  municipal  law  enforcement 
agencies  and  their  relationshin  to  the 
Federal  Bureau  of  Investigation,  and 
explained  how  both  Federal  and  munic¬ 
ipal  agencies  are  carrying  out  their  pro¬ 
grams  of  uncovering  groups  which 
advocate  the  overthrow  of  the  United 
States  government. 

Guests  of  the  chapter  for  the  buffet 
supper-meeting  at  the  Belleville  Elk«’ 
Club  included  representatives  of  the 
Belleville  Police  Department,  St.  Clair 
County  Sheriff’s  Office,  Scott  Air  Force 
Base  Provost  Marshal,  the  Base  OSI 
Office,  and  Headquarters,  Air  Training 
Command. 

Washington 

The  cliapter’s  working  organization 
for  1953-54  has  been  completed  with 
the  appointment  of  the  following  com¬ 
mittee  chairmen:  membership  —  Cdr. 
Leslie  B.  Tollaksen  of  the  Philco  Cor¬ 


poration;  program — John  H.  Gilharte. 
Admiral  Corporation. 

Chapter  President  Thomas  B.  Ja- 
cocks  and  his  staff  are  now  making 
plans  for  a  series  of  programs  which 
will  uphold  the  Washington  Chapter’s 
reputation  for  outstanding  meetings. 

Student  Chapter  News 

Iowa  State  College 

The  Iowa  Stale  College  Student  Chapter 
officially  received  its  AFCA  charter  on 
May  22nd  to  become  the  fourteenth  stu¬ 
dent  chapter  of  the  association.  Cel.  Rob¬ 
ert  Conrath,  president  of  the  Kansas  City 
Chapter,  came  to  Ames  to  make  the  pres¬ 
entation  to  Cadet  Capt.  James  D.  Conlan, 
Signal  Corps  Senior,  first  president  of  the 
chapter. 

After  introduction  by  Major  William.  L. 
Holcomb,  Signal  Corps  faculty  advisor  to 
the  chapter.  Col.  Conrath  gave  a  most  in¬ 
teresting  discussion  of  the  history  of  the 
AFCA  and  its  parent  organizations.  He 
reviewed  the  aims  and  objectives  of  the 
association  and  proffered  the  assistance  of 
the  Kansas  City  Chapter  in  any  way  possi¬ 
ble  to  further  the  progress  of  the  new  Iowa 
State  College  Chapter.  The  meeting  was 
followed  by  a  smoker-coffee  and  visitors 
were  told  of  association  benefits  by  stu¬ 
dent  members. 

Guests  at  the  meeting  included  Col.  C. 
B.  McConnell,  Artillery,  PMS&T,  and  Capt. 
Robert  J.  Yeasley,  Signal  Corps,  Asst. 


PMS&T. 

Founding  officers  of  the  chapter  are: 
James  D.  Conlan,  president;  Bussell  B. 
Lennon,  vice-president;  Mju'vin  E.  Ben¬ 
son,  secretary;  and  John  B.  Klopstad. 
treasurer. 

University  of  Virginia 

At  the  Science  Open  House  held  at  the 
Engineering  School  on  April  24-25,  the 
University  of  Virginia  Chapter  sponsored 
the  Signal  Corps  exhibit. 

Among  the  equipment  displayed  and  op¬ 
erated  by  the  student  chapter  members 
were  handi-talkie  radios,  teletypewriters, 
telephones  and  switchboards,  and  various 
rafho  receivers  and  transmitters.  The  spe- 
tators  were  given  a  chance  to  operate  the 
equipment  and  thus  become  acquainted 
with  the  type  of  communications  used  by 
the  Signal  Corps  in  the  field.  Of  special 
interest  were  the  handi-talkies  which  were 
operated  by  persons  young  and  old.  Two 
Signal  Corps  films  were  also  shown  to  ac¬ 
quaint  the  visitors  with  Signal  Corps  ac¬ 
tivities. 

The  entire  Open  House  was  attended  by 
several  thousand  persons  from  all  parts  of 
the  state,  and  the  chapter  feels  they  all 
enjoyed  the  AFCA  exhibit. 

At  the  last  regular  meeting,  the  follow¬ 
ing  officers  were  elected  for  the  fall  term: 
Carl  B.  Caplinger,  re-elected  president: 
Barry  D.  Barr,  re-elected  vice-president : 
L.  Mvron  Diamondstein,  secretary;  Wheat 
Wallenborn,  re-elected  treasurer. 


University  of  Virginia  Chapter  sponsored  the  Signal  Corps  exhibit  at  he  Science  Open  House  held  at  the  University's  engineering 
The  photos  below  show  some  of  the  equipment  being  explained  and  demonstrated  by  the  AFCA  student  members. 
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KELLOGG  COMMUNICATION  TRAINING  PROGRAM 
FOR  AIR  FORCE  REPRESENTATIVES 


Two  new  and  completely-equipped 
modern  communication  classrooms, 
replacing  outgrown  quarters,  have 
been  opened  at  the  Chicago  factory 
of  the  Kellogg  Switchboard  and  Sup¬ 
ply  Company  for  airmen  and  Air 
Force  civilian  personnel  to  study  op¬ 
erating  phases  of  CrossBar  dial  cen¬ 
tral  office  equipment.  The  above  pic¬ 
ture,  in  which  Arthur  T.  Sigo,  chief 
dial  system  development  engineer,  de¬ 
scribes  the  basic  operation  of  a  Kel¬ 
logg  CrossBar  switching  unit,  shows 
the  demonstration  classroom  which 
enables  the  trainees  to  study  equip¬ 
ment  first  hand. 

Modern  military  teaching  tech¬ 
niques,  developed  and  refined  during 
World  War  II,  in  conjunction  with 
unusually  complete  technical  educa¬ 
tional  facilities  have  made  it  possi¬ 
ble  to  compress  the  comprehensive 
course  into  eight  weeks  of  study. 

The  training  course  covers  funda¬ 
mentals,  as  well  as  a  practical  work¬ 
ing  knowledge  of  CrossBar  dial  cen¬ 
tral  office  equipment  which  is  cur¬ 
rently  being  installed  at  various  Air 
Force  bases. 

The  streamlined  teaching  tech¬ 
niques  and  tailor-made  training  aids 
combined  into  a  condensed  curricu¬ 
lum  include  the  following  innova¬ 
tions: 

(1)  Emphasis  placed  on  “learn- 

by-doing”  activities  which  are 


closely  supervised  by  specialists 
whose  total  experience  in  the  tele¬ 
phone  business  exceeds  400  years; 
and  — - 

(2)  Generous  use  of  visual  train¬ 
ing  aids  coordinated  with  a  wide 
range  of  demonstrating  equipment. 

(3)  A  roomy  shop  and  demonstra¬ 
tion  classroom  permitting  trainees 
to  study  at  first  hand,  among  other 
things,  a  standard  operating  Cross- 
Bar  switchboard  model  identical  to 
those  being  used  by  the  Air  Force; 
and 

(4)  A  large  conference-type  lec¬ 
ture  classroom  furnishing  each 
trainee  liberal  table  space  for 
spreading  out  large  drawings,  a 
comfortable  arm  chair  and  good 
illumination  and  ventilation  in  a 
quiet  spot  in  the  factory  office 
building. 

The  Air  Force  trainees  attending 
the  school  return  to  their  bases  as 
CrossBar  central  office  technicians 
familiar  with  the  latest  automatic 
telephone  switching  svstems  utilizing 
the  three  basic  switchboard  compo¬ 
nents:  the  4000-type  relay,  the  unique 
magnetic  impulse  counter,  and  the 
p]u<^-in.  drawer-tvne  CrossBar  switch, 
all  developed  ^nd  manufactured  by 
the  Kellogg  Switchboard  and  Supply 
Company,  a  division  of  the  Inter- 
naMonal  Telephone  and  Telegraph 
Corporation. 


SOtli  Anniversary  of  Powered  Flight 

The  first  solo  ’round-the-world 
flight,  completed  20  years  ago  by 
Wiley  Post,  was  commemorated  at 
ceremonies  at  the  Smithsonian  Insti¬ 
tute  in  Washington  recently  when  the 
Sperry  automatic  pilot  which  made 
Post’s  flight  possible  was  presented 
to  the  National  Air  Museum. 

The  robot  equipment  is  mounted  in 
a  demonstration  case  with  crank  con¬ 
trols  so  it  can  be  operated  by  visitors. 

The  presentation  was  arranged  by 
the  National  Committee  to  Observe 
the  50th  Anniversary  of  Powered 
Flight  as  a  milestone  in  half  a  cen¬ 
tury  of  aviation  progress  since  the 
Wright  brothers  first  flew  at  Kitty 
Hawk,  N.  C.,  in  1903. 

On  the  solo  flight,  which  lasted  7 
days,  18  hours,  and  49  minutes  and 
during  which  time  Post  covered 
15,596  miles,  his  only  companion  was 
a  then-new  automatic  pilot  developed 
by  the  Sperry  Gyroscope  Company. 
Post’s  solo  flight  was  a  great  contri¬ 
bution  to  the  advancement  of  air- 
power  in  that  it  established  the  re¬ 
liability  of  the  automatic  flying  aids. 

New  Wire  Splicer  Speeds 
Signal  Corps  Wire  Work 

A  revolutionary  tool  for  splicing 
communication  wire  has  recently 
been  developed  under  Signal  Corps 
sponsorship  by  Aircraft-Marine  Prod¬ 
ucts*,  Inc.  The  splicer,  which  is  semi¬ 
automatic  and  easy  to  use — even 
where  extreme  cold  requires  the 
wearing  of  mittens — will  eliminate  to 
a  great  extent  the  slow  hand-splicing 
method  now  used. 

The  splicer,  known  as  Signal  Corps 
Wire  Splicing  Tool,  TL-5&2/U,  is  the 
result  of  extensive  research  and  de¬ 
velopment  to  find  a  satisfactory  meth¬ 
od  of  splicing  telephone  and  telegraph 
field  wire  under  all  weather  condi¬ 
tions. 

Essentially,  the  new  system  of  wire 
splicing  consists  of  two  interrelated 
elements:  the  tool  itself  and  the  spe¬ 
cially  designed  connector  sleeves. 

Among  the  outstanding  features  of 
this  new  splicing  system  are  the  fol¬ 
lowing: 

1.  Makes  a  complete  splice  in  less 
than  30  seconds.  (Old  method, 
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3  to  4  minutest) 

2.  Wireman  wearing  mittens  can 
easily  make  perfect  splices. 

3.  Eliminates  need  for  rubber  tape 
an:t  fricHon  tape.  One  tool  re¬ 
places  knife  and  pliers  required 
for  conventional  splice. 

4.  Because  tool  cannot  be  released 
from  wire  until  splice  is  fully 
completed,  chances  of  imper¬ 
fect  splice  are  nil. 

The  new  tool  is  figured  to  save 
countless  minutes  on  the  battlefront 
and  shorten  the  length  of  time  a  re¬ 
pairman  is  exposed  to  enemy  fire. 

New  RCA  “Premium”  Tube 
Shakes  Off  “The  Shakes” 

A  new  RCA  electron  tube  specially 
engineered  to  shake  off  the  “shakes” 
of  airborne  and  mobile  electronic 
communications  equipment  has  been 
made  available  commercially  by  the 
Tube  Department  of  the  RCA  Victor 
Division. 

.The  new  “premium”  type  tube 
(RCA-6101)  is  designed  specifically 
for  use  as  class  A  amplifier  and  con¬ 
trol  tube  in  applications  where  de¬ 
pendable  equipment  performance 
hinges  on  the  ability  of  electron  tubes 
to  take  abnormal  shock  and  vibra¬ 
tion. 

The  new  medium-mu  twin  triode  is 
a  top-drawer  version  of  the  famous 
RCA-6j6,  a  preferred  tube  type  for 
use  in  communications  equipment 
and  home  radio  and  TV  sets.  The 
RCA-6101  was  developed  by  RCA 
engineers  to  meet  industry  needs  for 
a  tube  which  coupled  6j 6-type  char¬ 
acteristics  with  the  physical  ability  to 
withstand  the  punishing  operating 
conditions  of  airborne  and  mobile 
applications. 

Constructed  and  processed  to  meet 
militarv  rcauirements.  the  new  tube 
resembles  the  RCA-6j6  only  in  elec¬ 
trical  charaq^eristics,  dimensions,  and 
basing  arrangement.  Internally,  the 
RCA-6101  has  been  redesigned  from 
the  glass  stem  up  to  increase  struc¬ 
tural  strength  and  improve  perform¬ 
ance.  ; 

The  new  tube  incorporates  numer¬ 
ous  added  structural  features: 
chrome-copper  siderods  to  cool  the 
grids  and  restrict  the  development  of 
grid  emission;  a  pure-tunssten  heater 
to  provide  long  life  under  frequent 
on-off  switching  operation ;  additional 
top  and  bottom  mica  insulators  to 
minimize,  cathode  shift:  additional 
insulating  material  applied  to  the  . 
heater  to  give  additional  protection 
against  short  circuits  between  the 
heater  and  the  cathode  under  condi¬ 
tions  of  e^xtreme  vibration. 


Man-Made  Moon 
Two  Signal  Corps  scien¬ 
tists  and  a  noted  figure 
from  Franklin  Institute 
look  at  models  of  multi¬ 
stage  rockets  which  were 
used  in  an  address  pro¬ 
posing  orbital  establish¬ 
ment  of  a  foil-covered 
balloon  to  serve  as  a 
new  geodetic  reference 
point.  In  the  center  is 
Dr.  I.  M.  Levitt,  director 
of  Franklin  Institute's 
Fels  Planetarium;  on  the 
left  is  Hugh  H.  Waesche, 
deputy  chief  of  the  Fre¬ 
quency  Control  Branch  of 
the  SigC  Engineering 
Labs;  and  W.  L.  Doxey, 
acting  branch  chief, 

stands  on  the  right. 

ULTRASONIC  RADAR  TRAINER 

Development  of  a  revolutionary 
new  device  for  the  bombardment  and 
navigation  training  without  actual 
flight  of  aircraft  observers  of  Air 
Force  air  crews  was  announced  re¬ 
cently  by  the  U.  S.  Air  Force’s  Air 
Research  and  Development  Command 
at  Baltimore,  Md. 

With  this  ultrasonic  (above  the 
speed  of  sound)  radar  trainer,  identi¬ 
fied  as  the  AN/APO-Tl,  future  air 
crews  will  be  able  to  become  familiar 
with  flight  problems,  including  tar¬ 


gets,  anywhere  in  the  world  while 
still  on  the  ground  in  this  country.  It 
was  designed  and  built  for  the  U.S. 
Air  Force  by  American  Machine  and 
Foundry  Company’s  Electronics  Di¬ 
vision,  Boston,  under  the  supervision 
of  equipment  technicians  at  the  Air 
Research  and  Development  Com¬ 
mand’s  Wright  Air  Development  Cen¬ 
ter,  Dayton,  Ohio. 

The  basic  principle  that  makes  pos¬ 
sible  the  operation  of  the  AN/APQ- 
T1  trainer  is  the  fact  that  there  is  a 
ratio  of  200,000  to  1  between  the 
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!  In  every  comer  of  the 

globe  .  .  .  Standard  Piezo 
Crystals  are  functioning  with 
complete  fidelity  .  .  .  just  as 
faithfully  as  they  did  in  their 
/  final,  comprehensive  inspec¬ 

tion  in  our  plant.  Standard 
Piezo  Crystals  are  truly  mas¬ 
terpieces  of  precision  .  .  .  the 
rugged,  accurate  and  depend¬ 
able  end-product  of  an  exact-  ! 
ing  and  vigorous  system  of  j 
manufacture,  inspection  and  I 
quality  control.  Quality  is  | 
standard  with  Standard  Piezo. 


lef  our  engineers  help  you  with 
your  Crystal  needs.  Send  specifica¬ 
tions  or  an  outline  of  your  require¬ 
ments. 
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speed  of  electromagnetic  waves  in  air 
and  the  speed  of  ultrasonic  waves  in 
water.  As  a  result  of  this  ratio,  it  is 
possible  to  simulate  radar  flight  by 
moving  an  ultrasonic  transmitting 
and  receiving  apparatus  over  a  re¬ 
duced  scale  terrain  contour 'map  of  a 
portion  of  the  earth’s  surface. 

The  map,  which  is  only  1/200,- 
000th  the  size  of  the  area  it  repre¬ 
sents,  is  submerged  in  a  tank  of  puri¬ 
fied  water  held  at  a  constant  tempera¬ 
ture  in  order  to  keep  the  scale  factor 
constant. 

Above  the  map,  but  also  sub¬ 
merged  in  the  water,  is  a  simulated 
radar  an'enna.  the  pos’t’on  of  which 
can  be  controlled  and  maneuvered  by 
the  instructor-director,  at  a  control 
console,  acting  as  the  aircraft’s  pilot. 

Motion  of  the  radar  antenna  di¬ 
rected  by  the  instructor  from  point  to 
point  above  the  map  simulates  the 
flight  of  a  bomber.  Instead  of  send- 
^  ing  out  radar  pulses,  however,  it 
transmits  pulses  at  ultrasonic  fre¬ 
quencies.  These  travel  at  a  much 
slower  speed  than  radar  pulses,  but 
in  all  other  respects,  the  sound  pulses 
behave  like  radar  pulses.  Thev  strike 
the  terrain  and  are  reflected  back, 
converted  and  displayed  on  the 
trainee’s  screen. 

NAVY  TELEMETERS 
PHYSICAL  CHECK-UP 

The  time  is  tomorrow.  The  Navy’s 
new  million-dollar  X-10  stratospheric 
research  plane  is  screaming  along  at 
75,000  feet  at  Mach  2.  Inside,  in  the 
purplish  darkness  of  the  tiny  cockpit, 
the  pilot  stares  fixedly  at  his  instru¬ 
ment  bank. 

In  his  earphones,  a  voice  shouts, 
“Wake^  up,  Kistner,  you  are  passing 
out!  Your  oxygen  tank  must  be 
empty  1  Sw  itch  to  your  reserve 
tanks!” 

Roused  by  the  radioed  voice  from 
his  project  engineer  on  the  ground 
below,  the  pilot  manages  to  turn  on  a 

f - ^ 


CANVAS  aiMl  leather  PRODUCTS 

designed  to  your  specifications 

BS  BA^.S,  CW  BAGS.  CLIP  CASES. 

TOOL  ROLLS.  BAGS.  CASES.  TENTS. 

and  TARPAULINS 

for  ordnance,  radio,  electronic 
and  radar  equipment. 

C  R.  DANIELS,  INC. 

70  West  Sf.,  New  York  6,  N.  Y. 

549  W.  Randolph  St.,  Chicago  6,  111. 
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A  close  check  is  kept  upon  the  telemetered 
data  that  records  the  mental  and  physical 
condition  of  the  pilots. 


new  tank  of  oxygen.  His  head  clears. 
He  brings  the  ramjet  plane  out  of  the 
screeching  dive  headed  toward  the 
earth  and  flattens  out  at  50,000  feet. 
The  pilot’s  life  had  been  saved  and 
the  expensive  plane  also,  thanks  to 
the  ability  of  ground  observers  to 
wateh  his  physical  condition  while  he 
was  watching  the  flight  instruments. 

The  above  case  is  fictional  but  the 
Navy  today  has  developed  a  tele¬ 
metering  system  which  will  enable  it 
to  do  just  that — keep  close  tab  on 
the  mental  and  physical  condition  of 
its  pilots  while  they  are  flying. 

The  system  has  been  two  years  in 
the  making  at  the  Naval  Medical  Re¬ 
search  Institute  at  Bethesda  under  the 
guidance  of  Cdr.  Norman  L.  Barr, 
head  of  the  aviation  research  branch. 
It  has  been  proved  with  pilots  flying 
overhead  and  revealed  to  the  public 
at  the  Aero  Medical  Association’s  an¬ 
nual  meeting  in  Los  Angeles  in  May. 

By  reading  a  bank  of  instruments 
and  inked  rolls  of  paper,  Cdr.  Barr, 
sitting  in  a  Los  Angeles  hotel  room, 
was  able  to  'ell  how  his  two  “guinea 
pig”  pilots  6,000  feet  over  the  city  in 
an  R4D  were  functioning. 

By  means  of  telemetering,  doctors 
down  below  can  watch  how  the  pilots’ 
mental  and  physical  faculties  are 
functioning.  Tinv  silver  electrodes 
fastened  on  the  pilot’s  forehead,  nape 
of  his  neck,  shoulders  and  legs, 
gather  the  faint  electrical  waves  from 
the  bodv.  Behind  the  pilot’s  back  is 
a  small  electrical  device  which  multi¬ 
plies  these  waves  60.000  times  and 
reports  them  back  to  the  earth  via  the 
telemetering  system  over  UHF. 

(Naval  Aviation  News) 
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NEW  PRODUCTS 

Precision  Apparatus  Co.  announces  that 

patent  No.  2.641,630  has  been  issued  on 
the  "Precision"  Series  TV  High  Voltage 
Safety  Test  Probe.  These  Test  Probes  were 
particularly  developed  to.  afford  convenient 
and  direct  measurement  facilities  up  to 
60,000  volts  D.  C.,  with  complete  safety  to 
the  operator,  with  utmost  simplicity,  speed 
and  accuracy.  They  provide  direct  kilovolt- 
meter  facilities  for  most  high  sensitivity  test 
sets  and  vacuum  tube  voltmeters  due  to  the 
availability  of  stock  value  and  special  value 
multiplier  cartridges.  .  .  Described  as  being 
the  "world's  smallest  magnetically  shielded, 
hermetically  sealed  transformer"  is  the  Triad 
Transformer  Corp.  expanded  line  of  minia¬ 
ture  audios.  Used  with  transistor  or  tube 
amplifying  equipment,  these  transformers 
cover  the  audio 
frequency  range. 

Advanced  tech¬ 
niques  in  the 
handling  of  very 
fine  wire  permits 
this  extreme  min¬ 
iaturization  with¬ 
out  compromise 
on  insulation  or 
moisture  protec¬ 
tion.  These  trans¬ 
formers  are  avail¬ 
able  in  standard 
MIL  cases  with 
mounting  studs  so  arranged  that  transformers 
may  be  mounted  in  closest  possible  proximity 
to  each  other. . .  The  Electrochemical  Labora¬ 
tories  of  Tulsa  have  introduced  a  new  car¬ 
bon  ink  of  very  unusual  qualities.  The  car¬ 
bon  suspension  has  the  covering  power  of 
india  drawing  ink,  but  is  so  stable  that  it 
can  be  used  in  some  fountain  pens  and  with¬ 
stands  freezing  and  thawing  without  harm. . . 
A  new  line  of  axial  lead  ceramic  resistors, 
designed  specifically  for  radio  and  lele- 
/ision  applications  requiring  high  quality, 
low  cost  components  is  being  produced  by 
The  Resistor  Division,  P.  R.  Mallory  &  Co. 

Conservatively  rated,  these  economical  re¬ 
sistors  are  designed  to  withstand  heavy 
overloads  up  to  100%  of  their  rated  value 
.  .  .  Development  of  a  new  Radar  Boresight 
Telescope  has  been  announced  by  Aremac 
Associates  of  Pasadena.  This  new  unit  is  de¬ 
signed  to  provide  a  rapid,  accurate,  and 
convenient  means  of  calibration  and  long 
term  cheating  of  permanent  and  portable 
radar  antenna  installations.  It  is  the  first 
completely  engineered  optical  instrument  ot 
its  type  for  such  application^  The  scope  is 
of  elbow  design  and  incorporates  a  ten- 
power  high  instrument  quality  prism-lens 
system. 


Roland  C.  Davies,  Editor 
National  Press  Building 
Washington,  D '  C. 


56 


SIGNAL,  SEPTEMBER-OCTC  BER,  I9S3 


w 

1 1  HAT  every  Russian 
should  know  about 

America’s  defense 


It’s  no  secret . . . 

America’s  defense  is  America’s  production 
potential.  And  America’s  production 
potential  rests  squarely  on  the  shoulders  of 
manufacturers  like  Lewyt  who  stretch 
defense  dollars  by  shrinking 
production  costs. 

Take  for  example  the  AN/GRC-9  Telephone 
and  Radio  Telegraph  Field  Set.  Lewyt  has 
delivered  more  than  $20,000,000  worth  of 
this  equipment  to  the  Signal  Corps. 

Yet  in  the  face  of  increased  labor  and 
material  costs,  Lewyt’s  engineering  and 
manufacturing  ingenuity  now  produces  the 
AN/GRC-9  equipment  at  a  cost 
practically  that  of  4  years  ago! 

Low  manufacturing  cost  is  a 
Lewyt  specialty. 

One  way  Lewyt  does  it  is  to  manufacture 
as  many  as  65%  of  its  own  components  . .  . 
thus  eliminating  “double  profits.’’  Lewyt  not  , 
only  produces  the  entire  AN/GRC-9,  but 
also  manufacturers  its  transformers  . . . 
chokes  . . .  chassis  . . .  housings  . . . 
precision  machined  parts. 

It  all  adds  up  to  more  defense  for  the  dollar. 


This  is  also  a  Lewyt  specialty 


. . .  because  Lewyt  has  been  a  government 
contractor  since  1914 


. . .  because  Lewyt  is  one  of  the  country’s 
most  highly  integrated  manufacturers  of 
electronic  systems  for  the  armed  forces 


But  there’s  another  ‘open  secret’  to 
America’s  defense.  That’s  the  unique  ability 
to  gear  up  . . .  start  producing  almost 
overnight . . .  and  mushroom! 


Transformers 


LEWYT 

LEWYT 


Antennas 


,  .Manufacturers  of  Electronic  and  Electro-Mechanical  Equipment  Since  1888 

CORPORATION,  BROOKLYN  11,  NEW  YORK 


Generator  Gear  Condenser  Gear  , 

Drive  Assembly  Drive  Assembly  '-noxes 


. . .  because  Lewyt  is  one  of  America’s  largest 
vacuum  cleaner  manufacturers  and  keeps 
over  1800  workers  on  the  assembly 
line  at  all  times 


. . .  because  of  all  these  things,  Lewyt  could 
turn  its  total  capacity  to  defense  production 
tomorrow— and,  if  necessary,  double, 
triple  or  quadruple  this  capacity. 


AN/GRC-9  Telephone  and  Radio 
Telegraph  Field  Set  with  some  of  its 
Lewyt-manufactured  components. 
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Chief  of  the  Army  Communications, 
who  remains  as  a  member  of  the 
committee. 

Elected  to  serve  with  Colonel 
Crosher,  as  vice  chairman,  was  Lieu¬ 
tenant  Colonel  Frank  Chilton,  Signal 
Corps.  Colonel  Chilton  is  Chief  of 
the  Methods  and  Procedures  Branch, 
Army  Communications  Service  Divi¬ 
sion.  Both  of  the  newly  elected 
officers  hold  amateur  radio  operator 
licenses  and  are  active  in  the  MARS 
program. 


Cdr.  R.  J.  Woolverton,  USNR 
(W6PQ)  has  a  rather  unique  ama¬ 
teur  radio  station  installation  in  his 
car.  All  of  the  equipment  is  installed 
in  the  trunk  and  is  mounted  to  per¬ 
mit  operation  from  the  rear  seat. 
Power  supply  is  conventional  and 
consists  of  a  separate  battery  and  a 
dynamotor.  While  the  antenna  nor¬ 
mally  used  is  a  whip,  a  long  wire 
supported  by  a  kite  also  is  available. 
In  addition  to  his  amateur  activity 
W6PQ  has  been  designated  an  In¬ 
dividual  Naval  Reserve  Radio  Station 
in  the  Twelfth  Naval  District  Reserve 
Electronics  Program.  In  this  capacity 
he  acts  as  net  control  station  for 
approximately  twenty  other  Individ¬ 
ual  Naval  Reserve  Radio  Stations  of 
the  Twelfth  Naval  District.  Although 
the  station  is  completely  mobile, 
W6PQ  has  used  Treasure  Island  as  a 
base  during  the  last  few  months.  This 
station,  like  many  others  in  the  Naval 
Reserve  Electronics  Program,  is 
available  to  provide  communications 
during  emergencies. 


Members  of  Boy  Scout  Troop  #237,  Fort  McPherson,  Ga.,  study  radio  procedure  with 
Sergeant  First  Class  Gordon  A.  Yarte,  MARS  operator,  at  A4USA.  From  I.  to  r.,  around 
Sergeant  Yarte.  are  First  Class  Bill  Cocke,  Eagle  Kenny  Adamson  and  Life  Walter  Warfel. 


nition  of  his  advancement  of  the  wel 
fare  of  amateur  radio  through  out 
standing  leadership  and  technical  ac 
complishment  in  reduction  of  televi 
sion  interference. 


A  radio  club,  established  at  Fort 
McPherson,  Georgia,  with .  assistance 
of  the  Third  Army  Headquarters 
MARS  program,  has  formed  twice-a- 
week  classes  in  international  morse 
code  and  fundamentals  of  radio,  in¬ 
cluding  FCC  regulations. 

When  the  club  was  started,  several 
boys,  sons  of  Post  personnel,  joined 
in  order  to  obtain  help  in  earning  a 
radio  communication  merit  badge  in 
the  Boy  Scouts  of  America  program. 

Sergeant  First  Class  Gordon  A. 
Yarte,  Chief  Operator  at  K4USA,  is 
the  instructor.  Captain  Warren  H 
Robson,  Third  Army  MARS  Direc¬ 
tor,  supervises  the  program. 


Colonel  Kenneth  R.  Crosher,  USAF, 
Deputy  Special  Assistant  to  the  Chief 
of  Staff  for  Reserve  Forces,  has  been 
elected  chairman  of  the  Military  Af¬ 
filiate  Radio  System  (MARS)  Ad¬ 
visory  Committee  for  a  one  year 
term.  Colonel  Crosher  succeeds  Colo¬ 
nel  William  D.  Hamlin,  Signal  Corps, 


Electronics  test 
equipment  avail¬ 
able  for  use  at 
the  Naval  and 
Marine  Corps 
Reserve  Training 
Center,  San  An¬ 
tonio,  Texas.  L. 
to  r.:  tube  tester, 
AM-FM  signal 
generator,  audio 
oscillator,  capac¬ 
ity  and  resistance 
bridge,  vacuum 
tube  volt-ohm- 
meter. 


Philip  S.  Rand,  a  project  engineer 
at  the  Remington-Rand  Laboratory 
of  Advanced  Research,  was  recipient 
of  the  American  Radio  Relay'League’s 
Merit  Award  at  its  presentation  on 
July  12th  at  the  Seventh  ARRL  Na¬ 
tional  Convention.  Goodwin  L.  Dos- 
land.  President  of  the  ARRL,  pre¬ 
sented  a  plaque  to  Mr.  Rand  in  recog¬ 
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Check  the  specs . . . 
Check  performance 


Do  you  know  any  better  way,  any  other  way,  to  judge 
SW  equipment  than  to  check  the  specifications  and 
the  performance?  Frankly  that’s  the  only  valid  way 
we  can  think  of  to  make  sure  you  get  your  money’s 
worth.  Check  these  specs.  Take  a  look  at  the  selectiv¬ 
ity  curve  for  the  S-76.  It  is  typical  of  the  outstanding 
value  Hallicrafters  offers  in  every  price  class. 


Model  S-76 

Double  conversion  receiver.  Broadcast  Band 
538-1580  kc  plus  three  short-wave  bands  cov¬ 
ering  1720  kc-34  Me. 

Calibrated  elearical  bandspread  for  easy 
tuning.  Double  superhet  with  50  kc  second 
i-f  and  giant  4-inch  "S”  meter.  Five  position 
selectivity,  one  r-f,  two  conversion,  two  i-f 
stages,  temperature  compensated.  3.2  or  500 
ohm  outputs. 

Satin  black  steel  cabinet.  18V^"  x  8^"  x 
deep.  Nine  tubes,  voltage  regulator,  and 
rectifier.  For  105/125  V.  50/60 
cycle  AC.  Use  R-46  speaker.  .  . 

SELECTIVITY  CURVES,  S-76 


Model  HT-20.  T.V.I.  suppressed 
100  watt  AM-CW  transmitter  with 
all  spurious  outputs  above  40  Me 
at  least  90  db.  below  full  rated 
output. 

All  stages  metered;  single  meter 
with  eight  position  meter  switch; 
output  tuning  indication.  Fre¬ 
quency  range  of  1.7  Me  to  31  Me 
continuous  on  front  panel  control. 
Seven  tubes  plus  five  rectifiers. 
For  105/125  V.  50/60  $^^050 


Model  SX-71.  Covers  Broadcast  Band 
535-1650  kc  plus  four  short-wave  bands 
covering  1650  kc-34  Me.  and  46-56  Me. 

Narrow  Band  FM  one  r-f,  two  conver¬ 
sion,  and  three  i-f  stages.  Temperature 
compensated,  voltage  regulated. Three  watt 
output  (terminals  for  500  and  3.2  ohms). 

Satin  black  steel  cabinet.  18 Vi"  "Si  SVs" 
X  12"  deep.  11  tubes  plus  regulator,  real' 
fier.  For  105/125  V.  50/60  COilOQ^ 
cycle  AC.  Use  R-46  speaker.  . 


Model  R-46.  Matching  10"  PM  speaker 
for  use  with  Hallicrafters  communications 
receivers  SX-71,  SX-76,  SX-73  or  SX-62. 
80  to  5000  cycle  range.  Matching  trans¬ 
former  with  500-ohm  input.  Speaker  voice 
coil  impedance,  3.2  ohms. 

Satin  black  steel  cabinet  matches  all 
Hallicrafters  receivers.  Cloth  covered^ 
metal  grille.  15"  x  lOVg''  x  S9A9S 
lO^s"  deep.  Ship.  wt.  17  lbs.  .  " 


Logord :  Sharp  1#  2,  3,  4;  Brood  5 
KC  FROM  RESONANCE 


World* s  Leai‘  ing  Exclusive  Manufacturer  of  Communications  and  High  Fidelity  Equipment,  Radio  and  Television 

4401  West  Fifth  Avenue,  Chicago  24,  Illinois 
Hallicrafters  Ltd.,  51  Camden  Street,  Toronto,  Canada 
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Four  TUNG-SOL  ELECTRON  TUBES  receive  a 
terrific  jolt  as  a  heavy  steel  battering  ram  smashes 
against  the  movable  table  on  which  they  are  mounted, 
^ch  tube  is  in  a  different  position  to  determine  sta¬ 
bility  in  all  directions.  With  an  acceleration  up  to  one 
thousand  times  the  pull  of  gravity,  this  machine  can 
give  tubes  a  wicked  beating. 

Vigorous  Quality  Control  procedures  such  as  this  give 
Tung-Sol  Tubes  the  exceptionally  high  degree  of  uni¬ 
formity  preferred  by  the  armed  services.  Quality 
Control  is  a  whole  series  of  exacting  tests  and  inspec¬ 
tions  which  point  the  way  to  better,  more  dependable 
tubes— sturdier  both  mechanically  and  electrically. 

Tung-Sol  Tubes  for  radio,  TV  and  special  industrial 
applications  means  top  performance,  longer  and  more 
efficient  service  life,  plus  lowest  maintenance.  You’ll 
find  complete  satisfaction  with  Tung-Sol  Tubes  and 
Tung-Sol  Service. 

Write  for  sales  or  engineering  information. 
TUNG-SOL  ELECTRIC  INC,  Newark  4,  N.  J. 

Sales  Offices:  Atlanta,  Chicago,  Columbus,  Culver  City 
(Los  Angeles),  Dallas,  Denver,  Detroit,  Newark,  Seattle 


TUNG-SOL* 

ELECTRON  TUBES 


for  Reliable  Service 


TUNG-SOL  makes  All-Glass  Sealed  Beam  Lamps,  Min¬ 
iature  Lamps,  Signal  Flashers,  Picture  Tubes,  Radio, 
TV  and  Special  Purpose  Electron  Tubes  and  Semi¬ 
conductor  Products. 


^  0  ^ 


NRL  RADIO  STATION  “W3WV/3  AT  KKF” 

Amateur  radio  operators  at  the  Naval  Research  Lab¬ 
oratory  in  Washington  operated  a  “ham”  station  on  July 
2,  1953  in  connection  with  the  Laboratory’s  30th  anni¬ 
versary  celebration. 

Collaboration  with  radio  amateurs  played  a  prominent 
part  in  the  history  of  NRL’s  introduction  and_  develop¬ 
ment  of  high-frequency  communications  in  the  military 
services.  This  collaboration  was  commemorated  by  use 
of  the  call  “W3WV/3  at  NKF”  in  recognition  of  Leo  C. 
Young,  pioneer  radio  researcher  who  worked  hundreds 
of  hams  from  NRL’s  radio  station  “NKF”  from  1923  to 
1943  in  exploring  the  frequency  spectrum  above  2500 
kilocycles  following  earlier  work  with  hams  from  NSF 
and  NOF  at  the  Naval  Air  Station,  Anacostia,  D.  C. 

W3WV/3  at  NKF  was  in  operation  from  11:00  a.m. 
until  12  midnight.  Phone  operation  was  favored  from 
11:00  to  3:00  p.m.  While  VFO  was  used,  most  operating 
was  done  in  the  lower  ends  of  the  phone  and  c-w  bands  on 
80,  40,  and  20  meters.  Although  atmospheric  conditions 
affected  the  station’s  operations,  45  QSO’s  were  made, 
and  173  amateur  messages,  which  originated  by  NRL 
employees  and  their  guests  at  the  anniversary  program, 
were  transmitted  during  this  period.  Commemorative 
QSL  cards  have  been  mailed  to  all  stations  contacted  by 
W3WV/3  at  NKF  during  this  one  day  of  operation. 

One  of  the  highlights  of  the  day  was  the  visit  of  Fred 
Schnell,  W9UZ,  who  flew  to  Washington  for  the  celebra¬ 
tion,  visited  with  Leo  Young  and  other  operators  of 
W3WV/3  at  NKF,  flew  back  to  Chicago  and  then  worked 
W3WV/3  at  NKF  on  20  meters.  W9UZ  was  one  of  the 
amateurs  who  collaborated  wi^h  NKF  in  the  early  days  of 
NRL’s  high-frequency  pioneerine. 

An  outstanding  event  in  this  collaboration  was  Schnell’s 
operation  of  NRRL,  the  Kigh- frequency  experimental 
station  on  the  flagship  USS  Seattle  that  led  the  Australian 
cruise. 

Leo  C.  Younq,  W3WV.  with  visitor  Fr^d  Schnell.  W9UZ. 
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NPO 
N-  33 
N-  80 
N-  150 
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N-  470 
N-  750 
N-1400 
N-2200 


1/4  Dia. 

5/16  Dia. 

1/2  Dia. 

5/8  Dia. 

1-  3  MMF 

4-  9  MMF 

10-  30  MMF 

2-  12 

13-  27 

28-  60 

61-  75  MMF 

2-  15 

16-  27 

28-  60 

61-  75 

2-  15 

16-  27 

28-  60 

61-  75 

2-  15 

16-  30 

31-  60 

61-  75 

3-  15 

16-  30 

31-  75 

76-100 

3-  15 

16-  30 

31-  75 

76-100 

3-  20 

-  21-  40 

41-  80 

80-120 

5-  25 

26-  56 

57-150 

151-200 

15-  50 

51-100 

101-200 

200-250 

47-  75 

76-120  / 

121-200 

201-275 

76-100  MMF 
76-100 
76-120 
76-140 
101-150 
101-150 
121-200 
201-280 
251-330 
276-470 


101-150  MMF 
101-150 
121-150 
141-150 
151-190 
151-190 
-240 
-350 
331-560 
471-560 
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RMC  Type  C  temperature  compensating 
DISCAPS  are  available  in  a  wide  range  of 
capacities  in  temperature  coefficients  between 
P-100  and  N-2200.  Featuring  smaller  size, 
lower  self  inductance,  and  greater  dielectric 
strength.  Type  C  DISCAPS  assure  trouble-free 
performance  on  VHF  or  UHF  applications.  Rated 
at  1000  working  volts,  DISCAPS  provide  a  high 
safety  factor. 

Today,  practically  all  major  television  and  elec-  ^ 
tronic  manufacturers  use  DISCAPS.  They  combine  \ 
many  electrical  and  mechanical  advantages  with  a 
lower  initial  price  permitting  substantial  production 
cost  reductions. 

If  you  have  a  design  problem  requiring  a  standard  or 
special  type  of  ceramic  capacitor  our  engineers  are  at 
your  service. 


t.  k' 


POWER  FAaOit  Le»  tlion  .1%  ol  TfilltWiM"'"  *  I' 
WOWONG  VOLTAGE!  1000  V.O.cM-'  •'■..r-''' " 
TEST  VOLTAGE  (FUSHh  2000  V-lS^'  v  |;'  '  „ 
COOING.  Capoctt/,  tbi#r<inc0  pnd  lTC  sl^i!rfi^|||4  M 
iNSUlATlONt  Ourez  ph<efioiic«vaq^tiilr  w|3x«rI1 
INiTtAl  LEMCAGE  RESISTANCE: 

AFTER  HUMlOiTY  LEAKAGE  mmSUHOk  6i^ 

1  (KK) -iwiOtifi'-' -i 

UEA!>&  Ni  /  2  tinned  copp^  ^026  dip.) 
TCiEKANCi^S:  ±5%  ±  >0%  ±20%  I 

^  T^ete  (  .^podtors  confbrm'lP  th#  RTMA 

:eroifi  c  condensers,  | 

^  THe  copadty  of  these  condensert  edii  I 

volvope.  I 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 
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PHOTOGRAPHY 


New  Color  Temperature  Characteris¬ 
tics  for  Ansco  Tungsten  Color  Films 

With  the  tremendous  and  continu¬ 
ously  growing  use  of  color  photog¬ 
raphy,  not  only  among  professional 
photographers  but  especially  by 'pho¬ 
tographic  amateurs,  the  demand  for 
greater  simplification  continues  in 
direct  proportion. 

Since  it  is  quite  evident  that  the 
average  camera  fan  doesn’t  wish  to 
spend  half  his  time  converting  one 
thing  or  another  to  fit  the  materials 
at  hand,  and  since  standard  photo- 
flood  illumination  for  indoor  photog¬ 
raphy  seems  to  be  getting  more  popu¬ 
lar  each  day,  Ansco,  Binghamton, 
N.  Y.,  a  Division  of  General  Aniline 
and  Film  Corporation,  announce  that 
they  will  change  the  color  tempera¬ 
ture  of  Ansco  Color  Tungsten  (in¬ 
door)  film  from  3200°K  to  3400°K. 
The  latter  will  meet  the  requirements 
of  the  photoflood  light  source. 

The  new  tungsten  films  will  be  pro¬ 
duced  in  35mm  and  roll  film  sizes. 
Ansco  Color  Tungsten  sheet  films  will 
not  be  changed  for  the  time  being. 
The  change-over  will  be  a  gradual 
one  and  it  will  be  some  time  before 
the  new  color  film  will  be  generally 
available. 

It  might  be  a  good  idea  for  photog¬ 
raphers  to  get  into  the  habit  of  check¬ 
ing  the  instruction  sheets  in  their 
Ansco  Color  Tungsten  Film  boxes  to 
be  sure  they  will  be  using  the  proper 
light  source. 

New  USAF  Device  for  Night 
Aerial  Photographs 

A  new  device  for  providing  an  in¬ 
tense  continuous  light  source  for 
taking  night  aerial  photographs  is 
being  developed  for  the  USAF  by  a 
group  of  scientists  and  engineers  at 
Wesleyan  University,  Middletown, 
Conn.,  the  Air  Research  and  Develop¬ 
ment  Command  announced  recently. 

Called  the  “Hell  Roarer,”  the  de¬ 
vice  enables  the  taking  of  night  aerial 
photographs  by  means  of  special 
cameras.  The  name,  given  to  this 
mechanism  by  the  Wesleyan  group, 
originated  from  the  roar  emitted 
when  in  operation. 

The  mechanism,  contained  in  a 
torpedo-like  12-foot  cylinder,  attaches 
to  the  wing  of  a  reconnaissance  air¬ 
craft  and  is  controlled  by  the  pilot. 
Built-in  warning  signals  indicate  if 
anything  is  wrong,  and  the  entire 


mechanism  can  be  jettisoned  if  the 
plane  is  endangered.  The  fuel  for  the 
Hell  Roarer  is  atomized  or  finely  pul¬ 
verized  magnesium  powder,  which 
burns  at  an  extremely  high  tempera¬ 
ture  and  must  be  handled  with  ex¬ 
treme  care.  It  puts  out  an  intense 
light  of  approximately  10,000,000 
candlepower  and  will  burn  for  more 
than  four  minutes.  The  pilot  can 
turn  the  Hell  Roarer  on  and  off  as  re¬ 
quired. 

“BROWNIES”  FROM  BRITAIN 

The  Eastman  Kodak  Company  re¬ 
cently  announced  that  it  was  begin¬ 
ning  imports  of  two  inexpensive 
Brownie  Cameras  from  Kodak’s  fac¬ 
tory  in  Britain. 

The  first  of  the  two  cameras,  the 
Brownie  Six-20  Camera,  Model  D, 
features  a  built-in  close-up  lens  which 
can  be  adjusted  with  a  flick  of  a  lever 
to  change  the  focus  from  normal  pic¬ 
ture  taking  to  close-ups  down  to  four 
feet.  It  also  features  built-in  flash 
synchronization  which  can  be  used 
with  the  Brownie  Reflex  Flasholder, 
and  an  all-metal  body  which  provides 


durable  construction  with  a  hand¬ 
some  leather-like  covering. 

The  second  new  import  is  the 
Brownie  127  Camera.  This  camera  is 
a  molded  eye-level  camera  with  direct 
view-finder,  smooth  operating  body 
shutter  release,  and  neck  strap. 

Negative  and  Transparency  Filing 

Professional,  commercial,  industri¬ 
al,  and  technical  photographers  who 
must  keep  their  negatives  and  sheet 
film  transparencies  properly  filed  for 
ready  reference  will  find  a  new  Ko¬ 
dak  booklet  titled,  “Filing  Negatives 
and  Transparencies,”  of  considerable 
assistance  in  this  respect. 

Based  on  the  premise  that  effective 
negative  filing  systems  must  not  only 
provide  for  the  secure  storage  of  the 
negatives  and  transparencies  but  must 
also  be  arranged  so  that  desired  films 


can  be  readily  found,  the  leaflet  out¬ 
lines  tested  methods  of  classifying, 
identifying,  and  storing  photographic 
negatives  and  sheet  film  transparen¬ 
cies. 

A  free  copy  of  “Filing  Negatives 
and  Transparencies”  may  be  obtained 
by  writing  Sales  Service  Division, 
Eastman  Kodak  Company,  Rochester 
4,  New  York. 

COMBINATION  CAMERA  AND 
LIGHTER 

A  new  combination  camera  and 
lighter  contained  in  a  metal  case  has 
been  announced  by  the  Westchester 
Sales,  Larchmont,  New  York.  Desig¬ 
nated  by  its  distributors  as  the  “Echo 
8,”  the  new  camera  is  a  fine  pre¬ 
cision  instrument  no  larger  than  a 
standard  lighter  and  is  equipped  with . 
an  f/3.5  lens  of  15  mm  focal  length 
with  the  additional  apertures  of 
f/5.6  and  f/8. 

The  camera  uses  cassettes  loaded 
with  split  16  mm  film  and  takes  20 
pictures  which  enlarge  very  nicely  to 
2"  X  2".  Both  bulb  and  instantaneous 
exposures  can  be  made,  and  the  film 
advance  is  by  means  of  a  milled  disk 
which  advances  each  frame  automati¬ 
cally  to  taking  position.  Loading  is 
extremely  simple.  A  brilliant  finder  ' 
is  provided  which  functions  through 
an  aperture  in  the  cover,  exposed  by 
sliding  back  a  metal  plate. 

Graflex  Photo  Tips 

As  a  precaution  against  fogging 
film  in  Qrafmatic  Holders,  the  slide 
must  be  pushed  all  the  way  in  before 
making  an  exposure.  This  will  pre¬ 
vent  light  leaking  through  the  open¬ 
ing  in  the  end  of  the  septum.  It  will 
also  cause  the  septum  to  hold  the 
film  to  be  exposed  in  just  the  proper 
focal  plane. 

Special  care  must  be  taken  to  in¬ 
sure  proper  spacing  when  using  Ans¬ 
co  Color  Roll  Film  dated  prior  to 
November,  1953  in  a  Graflex  Roll 
Film  Holder.  The  spacing  mechanism 
of  the  holder  should  be  started  before 
the  ASA  arrow  reaches  the  arrow  on 
the  roll  holder  carriage.  The  white 
dot  should  be  used,  or  in  the  event  of 
one  of  the  newer  carriages  without 
the  white  dot,  the  mechanism  should 
be  staged  when  the  ASA  arrow  on 
the  film  reaches  the  large  arrow  to 
the  left  of  the  white  arrow  on  the 
carriage. 
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These  usaf  global  bombers  are  maintaining 
direct  radio  contact  with  their  base  back  home— two 

CONTINENTS  AWAY! 

How  is  it  accomplished?  RCA’s  revolutionary  new 
ARC- 21  communications  equipment .  ,  .  the  most  ad¬ 
vanced  of  its  kind  in  the  world . . .  enables  them  to  make 
full  use  of  favorable  radio  conditions  as  they  change 
throughout  the  world. 

From  a  choice  of  several  thousand  channels,  the  op¬ 
erator  pre-selects  the  most  effective  group  of  frequencies 
for  reliable  communications  between  planes,  or  between 
a  plane  and  any  point  on  earth.  Automatically,  the  trans¬ 
mitter  and  receiver  tune  to  the  frequency  in  use.  Auto-  . 
matkally  the  antenna  circuits  match  up  to  the  antenna 
for  each  change  in  frequency. 

Helping  to  solve  radio  communications  problems  is 
just  one  of  the  many  ways  RCA  is  assisting  our  Armed 
Forces  to  ensure  U.  S.  supremacy  in  electronics.  Be  sure 
to  get  acquainted  with  the  RCA  engineers  and  Field 
Technicians  in  your  branch  of  service. 


CORPORATiON  of  AMERtCA 


fj  EfiGfNEBRtNG  PRODUCTS  DEPARTMENT 


CAMDEN,  N.J. 


f.  ^ 

ft  ‘  * 


^®8eEP  as  O  ***'**** 


Two  Special  Purpose  Connectors  by 


Battery  Connectors 


Quick  Disconnect 


8-pin  type  for  both  A  and  B  batteries 
used  in  all  types  of  field  communication 
equipment.  “RUGGEDIZED”  for  extra 
security  and  long  service  life:  polarizing 
stud  is  ALL  METAL  and  all  metal 
parts  are  cadmium  plated  and 
sealed  with  an  iridite  sealer. 

Cable  may  be  brought  out  at 
any  desired  side  position  and 
locked.  Haiidy  bail  makes  removal  from 
inaccessible  places  easy. 


¥h  Invlt0  year  Inquires  on  any  problems  con¬ 
cerning  connectors.  Our  weaUh  of  engineering 
experience  in  this  specialty  is  at  your  service. 


Simply  push  male  and  female  members 
together  and  lock.  To  disconner^^ith 
minimum  resistance,  pull  back 
sleeve  on  plug  shell  and  disconnect. 
Exceptionally  low  disengaging  force  required 
( less  than  6  lbs.,  excepting  pin  friction  I . 
Vibration  proof,  moisture- proofed 
with  synthetic  rubber  insert.  Meets 
AN  pin  pattern  and  voltage  requirements, 
in  accordance  with  MIL  C-5015. 

Plug  shell  and  coupling  sleeve  are 
aluminum  alloy,  cadmium  plated 
and  iridite-sealed. 

(Federal  Spec. 

QQP- 416,  Type  2.) 


ReceptacI*  Typ«st 

Round  flange  single 
hole  panel-mounted,  square 
flange  for  4  bolts,  or  specially 
flanged  to.  specification.  All  con¬ 
tacts  silver  plated. 


CORPORATIONS,  INC. 

41  South  Sixth  Street,  Newark,  N.  J. 


BOOKS  FOR  THE 
PHOTOGRAPHER 

Principles  of  Color  Photography. 

Ralph  M.  Evans,  W.  T,  Hanson, 
Jr.,  and  W.  Lyle  Brewer.  John  Wiley 
and  Sons,  Inc.,  New  York,  1953.  709 
pages,  $11,00,  .  .  ,  Begun  in  1938  as 
a  book  intended  to  consider  exhaus¬ 
tively  the  actual  basis  on  which  proc¬ 
esses  of  color  photography  had  been 
and  were  being  worked  out,  this  book 
provides  an  unparalleled  treatment 
of  the  myriad  aspects  of  color  photog¬ 
raphy  in  an  authoritatively  technical 
but  understandable  way.  Provides  a 
valuable  basis  for  understanding  the 
many  problems  of  color  photography 
and  is  presently  the  onlv  available 
textbook  on  the  subject  which  stresses 
the  development  of  basic  theory. 

Stereo  Photography  in  Practice. 
By  E.  F.  Linssen.  The  Fountain 
Press,  London,  1^52.  326  pages.  .  .  . 
An  exhaustive  authoritative  and  weU 
documented  treatise  on  one  of  the 
oldest  and  yet  one  of  the  newest  of 
sciences,  stereo-photography.  It  is  at 
once  and  the  same  time  a  practical  . 
guide  for  photographers  and  micro- 
scopists.  At  this  time,  when  in  im¬ 
portant  directions  commercial  facili¬ 
ties  for  practising  stereo-photography 
have  made  somewhat  spectacular  ad¬ 
vances,  no  event  could  be  more  wel¬ 
come  than  the  publication  of  this 
book,  which  can  justlv  claim  to  be  a 
comprehensive  and  fully  up-to-date 
textbook  on  the  subject. 

Artificial  Light  and  Photogra¬ 
phy.  By  G.  D.  Rieck  and  L.  H.  Ver- 
heek.  Elsevier  Press,  Inc.,  New  York, 
1953.  326  pages.  $8.25.  ...  Few  can 
realize  how  far  the  progress  of  arti¬ 
ficial  lighting  is  setting  the  art  of 
photography,  both  technical  and  aes¬ 
thetic,  on  a  new  course  and  opening 
up  to  it  fhe  most  exciting  and  reward¬ 
ing  possibilities  until  they  have  read 
this  book,  which  is  a  treatise  on  arti¬ 
ficial  light  sources  and  their  applica¬ 
tion  in  photography.  Aimed  at  and 
written  primarily  for  the  practical 
photographer,  scientific  or  profes¬ 
sional,  the  scientist  and  engineer  will 
find  much  of  technical  interest  in  this 
volume.  ' 

Synchro-Fl.\sh  Photography.  By 
G.  L.  Wakefield  and  N.  W.  Smith. 
Fountain  Press,  London,  3rd  Edition, 
1952.  179  pages.  ...  A  new  revised 
and  enlarged  3rd  edition  of  the  book 
which  was  first  published  in  1945.  A 
comprehensive  and  practical  hand¬ 
book  and  guide  to  flash  photography 
for  both  the  photoflash  and  electronic 
flash  types  of  lamps  and  includes  a 
full  and  complete  description  of  the 
types  of  apparatus  available. 
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a  molded  boron-carbon 


resistor 


100%  AS  EFFICIENT 


60%  BETTER 


75%  BETTER 


..... 

■  ■ ,  •- 


S' 


The  inherent  superiority  of  a  boron-carbon 
resistor  is  now  available  with  added 
advantages  of  a  fully  insulated  unit.  The 

IRC  Type  MBC  Vi  watt,  1%  resistor 
offers  significantly  better  characteristics 
plus  protection  against  damage  during 


COMPARATIVE  ADVANTAGES 

MOLDED  vs.  UNMOLDED  BORON-CARBON  RESISTORS 


MOLDED 


UNMOLOED 


INTERNATIONAL  RESISTANCE  COMPANY 

419  No.  Broad  Street,  Philadelphia  8,  Pa. 

Please  send  Technical  Bulletin  describing  Type 
MBC  resistors: 


Company 
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Sam»  &  Co,,  Inc,  600  pages. 

This  book  covers  all  phases  of  tele¬ 
casting  operations  from  network  and 
remote  links  through  the  monitors, 
cameras,  control  rooms,  studio  trans¬ 
mitters  and  even  production  plan¬ 
ning.  No  knowledge  of  advanced 
theory  or  mathematics  is  required 
for  the  understanding  of  this  treatise 
on  the  practical  aspects  of  telecasting 
operations. 

This  book  is  written  to  be  of  help 
to  all  personnel  associated  with  the 
technical  production  of  video  and 
audio  program  material  from  camera, 
mike  or  projector,  through  the  trans¬ 
mitter. 


STRATEGIC  PLACING  FOR  COA- 
LITIOIS  WARFARE,  1941-1942, 
The  V,  S,  Army  in  World  War  II 
Series,  By  Maurice  Matloff  and  Ed¬ 
win  M,  Snell,  Office  of  the  Chief 
of  Military  History,  Department  of 
the  Army,  382  pages,  $3,25, 

This  volume  is  a  study  of  the  evo¬ 
lution  of  American  strategy  before 
and  during  the  first  year  of  Ameri¬ 
can  participation  in  World  War  II. 
It  is  the  story  of  planning  by  the 
War  Department  during  that  early 
and  significant  period  in  which  the 
foundations  of  the  strategy  for  the 
conduct  of  the  war  were  established. 

It  tells  how  General  Marshall  and 
his  plans  and  operations  officers  in 
Washington  influenced  the  develop¬ 
ment  and  execution  of  strategy  for 
the  growing  world  conflict. 

The  authors  take  the  reader  behind 
the  scenes  into  the  planning  councils, 
the  meetings  of  the  American  Joint 
Chiefs  with  the  President,  and  the 
high-level  international  conferences 
where  the  fateful  decisions  were 
made. 

No  comparable  work  on  American 
military  strategy  has  been  published. 
The  account  is  based  on  thorough, 
exhaustive  research  in  official  and 
unofficial  documents. 


A  primer  for  civil  and  military  of¬ 
ficials  concerned  with  the  nation’s 
security  as  well  as  providing  a  mine 
o4  information  for  diplomatic  his¬ 
torians,  political  scientists,  and 
strategists.  Strategic  Planning  for 
Coalition  will  also  answer  the  long- 
puzzling  questions  of  the  American 
troops  who  were  overseas  by  the  end 
of  1942,  and  the  many  others  in 
training  camps  and  supply  lines  as 
to  why  and  how  the  decisions  of  mil¬ 
itary  and  political  leaders  molded 
their  wartime  lives. 

RADIO  AND  TV  TEST  INSTRU¬ 
MENTS,  Gemshack  Publications, 

Inc,  128  pages,  $1,50, 

Many  service  technicians  prefer  to 
design  and  construct  their  own  radio 
and  TV  test  instruments,  and  this 
book  is  a  compilation  of  test  equip¬ 
ment  designs  which  have  been  built, 
tested,  and  used  by  practicing  ser¬ 
vice  technicians. 

Originally  appearing  in  Radio- 
Electronics  Magazine,  they  have  been 
combined  in  one  book  as  a  service 
for  the  man  who  builds  his  own* 
equipment. 

The  test  equipment  described  in 
{Continued  on  page  68) 


Communications  Systems  Philosophy — Continued  from  page  14 


voluntarily  to  meet  an  obvious  mutual  communications 
requirement,  they  will  be  inclined  to  give  enthusiastic 
support  to  the  system. 

As  an  initial  disadvantage,  we  find  that  since  there 
are  few  “teeth”  in  this  control  arrangement,  the  correc¬ 
tion  of  any  deficiencies  would  require  more  time  than 
would  be  needed  under  other  forms  of  control.  This  fol¬ 
lows  because  of  the  cumbersome  administrative  chan¬ 
nels  which  would  undoubtedly  be  used  to  accomplish  the 
corrective  action. 

Another  and  final  disadvantage  of  this  form  of  control 
is  a  most  serious  one.  We  find  that  agencies  participating 
in  such  a  system  are  normally  free  to  withdraw  from  the 
system  when  they  feel  that  the  need  for  their  participation 
no  longer  exists  or  that  their  facilities  are  needed  ioi  a 
greater  degree  elsewhere.  The  withdrawal  of  one  agenijy 
under  such  circumstances  may  leave  serious  gaps  in  the 
system. 

We  have  discussed  but  a  few  of  the  more  obvious 
advantages  of  these  various  forms  or  types  of  control. 
Undoubtedly,  you  will  think  of  others  which  might  be 
added  to  those  we  have  just  discussed. 

Conclusion 

We  may  conclude  that  a  communications  system  is  a 
“group  of  communications  facilities  so  combined  by  art 
as  to  form  an  integral  whole  and  to  operate  in  unison  in 
obedience  to  some  form  of  control.”  From  that  definition 
we  have  gleaned  five  essentials  or  features  which  char¬ 
acterize  a  communications  system,  viz.,  technical  com- 
patability,  common  purpose,  common  procedure,  coordi¬ 
nated  action  and  some  form  of  control. 

Before  we  leave  the  philosophical  aspects  of  communi¬ 
cations  systems,  several  concluding  observations  should 
be  made. 


First,  that  the  degree  in  which  it  has  been  possible  to 
develop  and  refine  systems’  essentials  in  the  operation  of 
a  group  of  related  facilities  has  a  distinct  bearing  on  the 
effectiveness  of  the  facilities.  If  all  of  the  features  and 
essentals  have  been  highly  developed  and  faithfully  pur¬ 
sued  the  resultant  system  should  be  of  the  highest  calibre. 
It  follows  also  that  less  intense  pursuit  of  systems’  es¬ 
sentials  will  result  in  a  less  effective  association  of 
facilities. 

Secondly,  we  might  observe  that  there  appears  to  be 
some  relationship  between  the  degree  or  form  of  control 
exercised  over  a  system  and  the  degree  in  which  we  find 
the  other  essentials  or  features  of  a  system  present  in  a 
group  of  related  facilities.  Certainly  it  may  be  said  that 
the  machinery  of  centralized  control  can  exert  influence 
on  the  essential  features  of  a  system  more  readily  than 
^aI^^he  machinery  of  split  or  decentralized  control.  How¬ 
ever*,  based  on  our  examination  of  various  systems,  we 
must  hasten  to  point  out  that  the  character  of  the  influ¬ 
ence  exerted  under  one  form  of  control  does  not  appear 
to  be  any  better  than  the  character  of  the  influence 
exerted  under  the  other  forms.  For  example,  although 
common  procedures  may  be  enforced  more  readily  under 
centralized  control,  it  does  not  follow  that  those  proced¬ 
ures  are  the  best  possible  type. 

In  concluding  this  discussion,  I  wish  to  make  it  clear 
that  what  we  have  stated  thus  far  on  communications  sys¬ 
tem  philosophy  is  not  offered  as  the  final  word  on  the 
subject.  On  the  contrary,  the  ideas  we  have  expressed  are 
preliminary  thoughts — thoughts  calculated  to  foster  more 
thinking  on  the  subject.  Ultimately  we  may  be  able  to 
develop  a  compendium  of  thought  and  opinion  which 
may  be  used  as  the  basis  of  all  communications  systems 
planning  in  the  Air  Force. 
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Magnetic  Impulse 

Counter 
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□  Th«  jong  life  and  dependability 
characteristic  of  relay 
equipment. 

□  Occupies  space  of  only  two 
telephone  relays. 

□  Operotes  over  o  wide  range  of 
pulse  ratio  and  frequency. 

□  Replaces  a  chain  of  well 
designed  reloys  at  small 
^  froction  of  cost. 
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It’s  new  —  but  already  Industry  is  pouring  in  orders  for 
Kellogg's  unique  Magnetic  Impulse  Counter!  .  .  .  Why?^ 
Because  it  is  simple,  it^saves  space  and  it  has  a  wide  applica¬ 
tion'  in  many  fields.  Actuated  by  electrical  impulses,  the 
K^logg  Magnetic  Impulse  Counter  performs  the  counting 
and  marking  function  of  a  chain  of  from  10  to  20  relays  — 
or  of  a  two-magnet  ten-point  stepping  switch.  It  does  this  in 
less  space  and  with  assured  reliability!  It  has  many  uses  — 
from  industrial  control,  to  any  system  where  trains  of  im¬ 
pulses,  such  as  generated  by  a  telephone  dial,  are  to  be 
counted.  Get  the  facts.  Get  them  now!  Find  out  how  the 
Kellogg  Magnetic  Impulse  Counter  can  save  you  money.  A 
request  on  your  letterhead  will  bring  particulars. 
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Midget  Condenser 
Microphone 


MICROWAVE 

Check  with  Kellogg  whenever  you  have  requirements 

telephone  terminating  equipment  for  Microwave 
Systems  —  Ringdown  and  dial  Selective  Calling 
Equipment  —  Signalling  Oscillators  — 4fybrid 

Terminations  —  Strap  Attenuators  —  Line  ond 
Patching  Jacks  —  Jack  Fields. 


•  Uniform  Depandable 
Rusponse 

•  Excuptional  Calibration 
Stability 

•  Loborotory  and  Industry* 
Provnd  Pnrformonea 


Here's  the  device  you  need  for  precision  sound 
measurements  and  high  quality  recording!  .  .  .  It's 
the  Kellogg  Midget  Condenser  Microphone.  Of 
rugged,  long-lasting  construction;  humidity-proof 
and  exceptionally  reliable,  it  satisfies  the  exacting 
requirements  of  government  laboratories,  universi¬ 
ties,  audio  development  laboratories,  sound  studios 
and  others  manufacturing  sound  equipment.  Write 
for  complete  information. 


KMiuat^ 

A  Division  of 

Intumotional  TtUphonu  and  Tulugroph  Corporotion 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY,  Dept  5  ~l  •  General  Sales  Offices:  79  W.  Monroe  Street,  Chicago  3,  III. 
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PHILADfLPHIA  25,  PA.  WATI^IVtAN  pill^t>llf^ 

CABLE  ADDRESS:  POKETSCOPE 
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Books 

(Con’inued  from  page  66) 

this  book  covers  almost  all  of  the 
test  units  used  in  modern  day  radio 
and  television  servicing.  It  also  con¬ 
tains  a  chapter  on  the  construction 
of  a  carrying  case  for  home  service, 
and  one  on  building  a  service  bench 
for  radio  and  TV. 

A  handy  guide  for  those  who  are 
interested  in  constructing  their  own 
test  equipment  and  who  wish  to  get 
the  maximum  amount  of  equipment 
with  the  least  expenditure  of  time 
and  money. 

FIELDS  AISD  WAVES  IIS  MODERIS 
RADIO,  2nd  Edition,  By  Simon 
Ramo  and  John  R,  Whinnery,  John 
Wiley  &  Sons,  Inc,  576  pages, 
$8,75, 

In  keeping  with  the  first  edition  of 
Fields  and  W aves  in  Modern  Radio 
this  2nd  edition  is  also  a  text  of  the 
intermediate  level.  The  general  plan 
has  changed  little  except  for  the 
added  material. 

Some  of  the  additions  are:  new 
material  on  horns,  slot  antennas, 
parabolids,  and  receiving  antennas' 
in  the  last  chapter  on  radiation;  on 
slow-wave  guiding  structures  and 
other  miscellaneous  guiding  systems 
in  Chapter  9;  a  new  chapter  on  Mi¬ 
crowave  Networks;  new  illustrations; 
MKS  units  have  been  introduced  in 
Chapter  2;  and  graphic  aids  for 
transmission  line  calculations  are  dis¬ 
cussed  and  charts  are  included. 

This  book  has  been  used  by  Gen¬ 
eral  Electric  to  train  their  engineers 
in  the  field  of  microwaves  and  in 
senior  and  first  year  graduate  col¬ 
lege  courses  on  Electro-magnetic 
Fields  and  Waves. 

PILOT  &  AIR  CREW  HANDBOOK, 
Edited  hr  T,  J,  Bodwell,  PiloPs 
Handbook  Co,  72  pages,  $2,50, 

A  72-page  pocket-size  handbook 
that  contains  a  wealth  of  valuable  in¬ 
formation  for  all  pilots,  air-crew,  and 
ground  crew.  It  is  compiled  in  an 
easy-to-find  form.  A  few  of  the  sec¬ 
tions  in  this  handbook  are  Air  Traf¬ 
fic  Rules,  Airway  Beacons  and  Air¬ 
way  Flying,  Flight  Planning,  Wind 
Beaufort,  Scale,  Explanation  of 
Weather  Sequences,  Maps,  GCA  Fa¬ 
cilities,  and  Navigation  Aids. 

Our  Book  Department  can  furnish 
any  book  currently  in  print.  We  will 
also  help  to  secure  older  copies  that 
you  may  need  to  complete  your 
library.  A  10%  discount  allowed  all 
Association  members  on  orders  of 
$10  or  more.  Please  indicate  author 
and  publisher  where  known  and  allow 
three  weeks  for  procurement  and 
delivery. 


the 

LA 
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The  LAB  PULSESCOPE.  model  S-5-A,  i$  a 
compact,  wide  band  laboratory  oscilloscope  for  the 
study  of  all  attributes  of  complex  waveforms.  The 
video  amplifier  response  Is  up  to  11  MC  and  pro¬ 
vides  an  equivalent  pulse  rise  time  of  0.035  micro¬ 
seconds.  Its  0.1  volt  p  to  p/inch  sensitivity  and 
0.55  microsecond  fixed  delay  assure  portrayal  of 
the  leading  edge  when  the  sweep  is  triggered  by 
the  displayed  signal.  An  adjustable  precision  cali¬ 
bration  voltage  is  incorporated.  The  sweep  may 
be  operated  in  either  triggered  or  repetitive  modes 
from  1.2  to  12,000  microseconds.  Optional  sweep 


expansion  of  10  to  1  and  built-in  markers  of  0.2, 
1, 10, 100,  and  500  microseconds,  which  are  auto¬ 
matically  synchronized  with  the  sweep,  extend 
time  interpretations  to  a  new  dimension.  Either 
polarity  of  the  internally  generated  trigger  voltage 
is  available  for  synchronizing  any  associated  test 
'  apparatus.  Operation  from  50  to  1000  c.p.s.  at  115 
volts  widens  the  field  application  of  the  unit  These 
and  countless  additional  features  of  the  LAB 
PULSESCOPE  make  it  a  MUST  for  every  elec¬ 
tronic  laboratory. 


MODEL 

S.5-A 


PIONEERING... 


ANOTHER  EXAMPLE 


Size: 

13”  X  16”  X  14” 
60  Pounds 
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From  the  several  companies  formed  to  manufacture 
Edison’s  historic  electric  lamp,  G.E.  is  today  a  com 
pany  with  200,000  products  .  .  .  engaged  in  13  of  the 
21  basic  manufacturing  industries.  Its  tremendous 
human  and  material  resources  are  constantly  working 
to  give  you  a  better  life  with  new,  improved  products. 

Communications  in  your  business  is  the  outgrowth 


of  many  G-E  “firsts.”  Today — using  G.E.’s  high- 
performance,  low  maintenance  radio  units — industry, 
utilities,  and  government  reap  these  benefits:  instant 
reliable  communication  for  increased  productivity  .  .  . 
area  control .  .  .  citizen  protection. 

For  information  write:  General  Electric  Company, 
Section  1293,  Electronics  Park,  Syracuse,  New  York. 


ELECTRIC 


■jii 


1915^SampU  r«dio«taUpfiOfit 
trantmittar  inatallad  on  two'U*  S.  / | 
battlathipa  and  used  in  1916  Sprinp*  ,  ' 

Naval  Mahauven.  -  ^ 

1931 — Sonic  locator davaloped  for  uaO  r^ 
by  ships  in  fog.  It  was  the  first  stap  ^ 
toward  radar. 

1937~Firttapplicatlonofradiocom-  ^ 
munication  aboard  flraboats.  Now " 

York  City  Firs  Dspt.  installation.  I 


1875— Ellhu  Thomson,  one  of  the  founders 
of  General  Electric,  transmitted  and  re* 
ceived  wireless  signals  for  a  distance  of 
about  a  hundred  feet. 


1922 — First  power  line  carrier  cur¬ 
rent  equipment  installed. 

1944 — First  application  of  frequency 
modulation  to  power  line  carrier 
current  equipment. 


1947 — First  microwave  relay  system 
in  commercial  operation. 


1878 


1953 


YEARS  OF  ELECTRICAL 
PROGRESS 


1922— First  installation  of  radio  re^  ^ 
ceiver  aboard  Pullman  cars/  -x .a  X  /T 


1923 — Firstairmaii  plane  radio  com¬ 
munication  equipment  installed 
and  tested. 


v>  .  O  >  ^  . 

1927 — First  front-to-rear  railroad  <  Vt"  r>^ 


communication  equipment  In¬ 
stalled.  ' 


am/  Jfw/cm... 


INDUSTRIAL  2-WAY  RADIO 


MUNICIPAL 


POLICE 


FIRE  DEPTS 


GENERAL 
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Disaster  Communications 

{Continued  from  page  21) 

Handling  of  welfare  messages  in 
Lake  Charles  was  a  great  relief  to  the 
overloaded  civilian  communications. 
Chief  Blazeth  relieved  the  station- 
keeper  radioman  on  the  Naval  Re¬ 
serve  circuit  while  Chief  Hughes 
manned  the  amateur  frequency  of 
3550  KCS  and  established  communi¬ 
cations  with  K5NBW  (Naval  Reserve 
Training  Center^,  Beaumont,  Tfexas). 

After  transmitting  over  50  mes¬ 
sages  back  to  Beaumont  for  trans¬ 
mission  to  various  locations,  it  be¬ 
came  obvious  that  other  help  was 
needed,  and  a  message  sent  to 
W5USN  at  the  Reserve  Master  Con¬ 
trol  Station,  New  Orleans,  resulted  in 
assistance  from  that  station. 

Another  crll  went  out  to  L.  c.  ben- 
nett,  ETC  (W5NEL),  the  station- 
keeper  at  Shreveport,  Louisiana,  to 
come  up  on  the  frequency  b^ause  of 
heavy  traffic  to  North  Louisiana. 
Chief  Bennett  came  on  the  a’r  almost 
immediately  and  took  all  traffic  for 
his  area. 

By  midnight,  132  messages  had 
been  sent  from  Lake  Charles 
(K5NBQ)  from  persons  whose  homes 
had  been  flooded  and  from  persons 
who  wanted  their  relatives  to  know 
they  were  safe.  Places  to  which  mes- 
sas^es  were  sent  included  Hawaii, 
Iceland  New  York,  Wisconsin,  Wash¬ 
ington,  etc.  .  .  . 

On  Sun^a^'  morning,  the  24th.  all 
me‘5«^ages  had  been  cleared  and  the 
Pood  cond  t  ons  were  easing.  Tbe 
station^eeper  radioman  had  some 
sleep  and  after  logs  and  files  were 
sauared  awav,  word  c?me  about  1100 
that  ci'-c^d^s  could  be  secured.  Hughes 
a»id  Blazeth  returned  to  Beaumont  to 
find  tha^  almost  all  messages  had 
been  cleared  with  the  help  of  Beau¬ 
mont  amateurs. 

Once  rgain  the  Naval  Reserve  and 
its  communications  demonstrated 
their  willingness  and  ability  to  serve. 


3-D  and  Wide  Screen 
Motion  Pictures 

{Continued  from  vage  25) 

right  film.  The  dual  projector  svs- 
tem  suffers  from  the  defect  that  the 
svstem  is  highly  mechanical  and 
costly. 

The  synchronized  shuUer  wheel 
system  consists  of  a  shunter  mounted 
in  a  viewing  device  held  by  the  ob¬ 
server,  which  alternately  covers  and 
uncovers  each  eye  in  synchronism 

70 


with  alternating  left-  and  right-eye 
pictures  projected  on  the  screen.  It 
is  obvious  that  such  a  mechanical 
system  would  be  cumbersome  and  un- 
wieldly  and,  so  far  as  is  known  at  this 
time,  it  has  not  been  adopted  com¬ 
mercially.  It  appears  unlikely  that 
this  system  will  be  adopted  at  all  un¬ 
less  some  great  technical  improve¬ 
ments  can  be  made. 

The  Polaroid-Vectograph  System, 
which  is  still  in  the  experimental 
stage,  from  advance  reports,  appears 
to  offer  the  hest  and  cheapest  solu¬ 
tion  to  the  problem  of  true  stereo  pro¬ 
jection.  With  this  system,  a  whole 
host  of  cutting,  editing,  and  other 
problems  are  solved  in  one  sweep. 
Color  for  this  sys’em  is  promised 
and,  although  polarized  viewing 
glasses  are  required,  the  system  still 
appears  to  offer  many  advantages  not 
offered  by  the  other  types. 


VHF  Sys'ems  in  Korea 

{Continued  from  page  31) 

many  valuable  lessons.  In  the  best 
tradition  of  the  Air  Force,  the  “book” 
has  been  thrown  out  to  make  the 
equipment  work  over  ranges  and 
signal  pa  hs  normally  considered  im¬ 
possible.  The  results  obtained  have 
proven  beyond  a  doubt  that  careful 
receiver  tuning  and  proper  transmit¬ 
ter  adjustment,  together  with  accu¬ 
rate  antenna,  are  far  more  important 
than  hi'ih  power.  Extended  opera'ion 
in  loca’ions  where  maximum  utiliza¬ 
tion  is  made  of  all  possible  frequen¬ 
cies  has  given  the  operators  a  new 
concept  of  the  principles  of  minimiz- 
zrtion  of  interference.  Like  so  much 
of  the  World  War  II  equipment  in 
use  today  it  still  does  the  job. 


“I  Remember  .  . 

{Continued  from  page  33) 

continuous  attendance,  and  they  can  be 
called  any  time.  All  stations  doing  com¬ 
mercial  work  use  the  same  “tune.”  This 
has  one  disadvantage,  inasmuch  as  only 
one  pair  can  work  at  one  time  within 
radius.  When,  however,  more  stations 
desire  to  work  they  can  do  so  by  chang¬ 
ing  their  wave  length.  I  saw  a  striking 
illustration  of  this  recently  on  board  the 
battleship  “Minnesota”  in  Hampton 
Roads.  She  was  surrounded  by  the 
entire  fleet,  and  most  of  the  ships  were 
hard  at  work,  yet  by  tuning  to  Wash¬ 
ington  the  “Minnesota”  was  receiving 
hundreds  of  messages  direct  from 
Washington,  a  distance  of  a  couple  of 
hundred  miles,  mostly  over  dry  land. 


Likewise,  at  Brant  Rock,  Mass.,  we 
were  able  to  get  messages  through  from 
Scotland,  3000  miles,  notwithstanding 
that  30  wireless  outfits,  within  a  radius 
of  thirty  miles  were  doing  all  they 
could  to  interrupt  us. 

As  regards  wireless  in  New  Zealand, 
I  should  not  imagine  the  Department 
would  experience  much  difficulty  in 
finding  a  system  to  carry  out  what  they 
want.  Any  of  the  various  companies 
would  take  on  the  contract,  but  it 
would  be  well  in  every  case  to  secure 
a  guarantee  of  effective  and  reliable 
working,  and  to  pay  no  money  until 
such  was  really  established. 

Comparing  Systems 

Speaking  generally,  the  American 
systems  seem  to  be  about  the  best,  and 
it  is  in  this  country  that  wireless  has 
made  the  most  progress.  Among  ex¬ 
perts  the  Fessenden  system  is  looked 
upon  as  being  probably  the  most  effi¬ 
cient  on  the  market,  and  the  high-power 
plant  of  that  system  at  Brant  Rock, 

.  Mass.,  is  considered  to  be  the  finest  op¬ 
erating  outfit  in  the  world.  Other  sys; 
terns  well-known  here  are  the  Stone, 
Massie,  and  the  Shoemaker.  The  Stone 
is  rather  in  favor  with  the  Navy, -espe¬ 
cially  for  long-distance  work,  and  the 
United  Fruit  Company  are  using  the 
Shoemaker  for  a  chain  of  stations  to 
Central  America.  As  for  the  many  al¬ 
leged  exploits  of  the  Marconi  system, 
these  are  mostly  inspired,  and  are  not 
taken  seriously  by  practical  men. 

However,  an  ordinary  wireless  outfit, 
capable  of  working,  say,  to  the  Cook 
Island  lighthouses,  could  easily  be  made 
by  any  skilled  eelctrician,  of  which  I 
understand  there  are  some  shining 
lights  in  the  New  Zealand  service. 
There  are  quite  a  number  of  small  boys 
living  around  New  York  who  amuse 
themselves  by  reading  ships’  messages 
by  means  of  a  home-made  receiving 
outfit  apd  fishing-rod  antennae  thrown 
from  an  upstairs  window. 

I  am  always  pleased  to  give  any  in¬ 
formation  I  am  able  about  wireless,  if 
addressed  to  me,  care  of  the  Agent- 
General  in  London.  There  are  several 
good  text-books  on  the  subject,  pub¬ 
lished  by  John  Wiley  and  Sons,  43, 
East  Nineteenth  street.  New  York  City. 

America  is  a  great  country.  Every¬ 
thing  seems  to  go  with  much  more 
vigor,  and  the  people  have  more  gin¬ 
ger  in  them  than  in  Europe.  There  are 
splendid  chances  in  the  U.  S.  for  young 
fellows.  I  am  very  well  satisfied  myself, 
as  I  am  making  £350  to  £400  a  year, 
which  is  even  better  than  Bloemfon¬ 
tein,  0.  R.  C.,  where  I  was  fifth  assist¬ 
ant  in  an  office  of  forty-five  operators. 

With  kindest  regards  to  all  old  col¬ 
leagues,  wishing  continued  prosperity 
to  your  valuable  paper. — I  am,  etc., 

Alfred  Mayne 
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For  users  operating  on  government  schedules,  Arnold  is  now  produc¬ 
ing  C-Cores  wound  from  V2>  2,  4  and  12-mil  Silectron  strip. 

The  ultra-thin  oriented  silicon  steel  strip  is  rolled  to  exacting  toler¬ 
ances  in  our  own  plant  on  precision  cold-reducing  equipment  of  the 
most  modern  type.  Winding  of  cores,  processing  of  butt  joints,  etc. 
are  carefully  controlled,  assuring  the  lowest  possible  core  losses,  and 
freedom  from  short-circuiting  of  the  laminations. 

We  can  offer  prompt  delivery  in  production  quantities — and  size  is 
no  object,  from  a  fraction  of  an  ounce  to  C-Cores  of  200  pounds  or  more. 
Rigid  standard  tests — and  special  electrical  tests  where  required — give 
you  assurance  of  the  highest  quality  in  all  gauges.  •  Your  inquiries 
are  invited. 
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$1.50 

Membership  Certifujiie 
Ideal  for  Home  or  Olfue 


AFCA  Official  Medal 

(A.R.  600-40-phgs.  68g  &  70c) 
Bronze:  $3.00  Silver:  $4.00 
Gold:  $5.00 


Lapel  Button 
For  Civilian  Dress 
Bronze:  $1.50  Sterling:  $2.50 
Gold:  $5.00 
(Prices  include  tax) 


3"  Dia.  Decalcomania 
Can  be  transferred  to  glass  or 
any  smooth  solid  surface 

4  for  $1.00 

lllustraiions  are  not  drawn  to  scale. 

All  Insignia  may  be 
ordered  from: 

AFCA  Service  Dept. 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 
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Newest  advance  in  railroading 


rie  Railroad's  Main  Line  —  M  of  it  — is  now  e<|uij)ped  with  Farnsicnrth  radio.  In 
clear  or  foul  weather,  orders  and  information  can  he  transmitted —  linkinji  cah 
and  caboose ...  inovinjr  trains  ...  dispatchers ...  wayside  stations ...  even  crewmen  on  foot. 
This  is  the  most  extensive  and  comprehensive  main  line  radio-telephone  communication 
system  ever  installed.  Its  covera«i;e  is  complete  — providin'^  full  radio  (  ommunication 
between  trains  and  wayside  stations,  New  York  to  Chicago,  as  well  as  in  yards  and 
terminals.  All  equipment  was  engineered  and  manufactured  by  a  Division  of 
International  Telephone  and  Telegraph  Corporation.  Comprehensive,  practical,  fully-proven 
radio  systems  are  now  av^ailahle  to  meet  the  exacting  requirements  of  America’s  railroads. 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION,  NEW  YORK,  N.  Y. 

For  iiiforiiialioii  on  t  arnsworlh  railw  ay  radio  cuiiiiiiiiiiicatioiin,  adilrenis  Fetleral  'rele/thotie  iirnl  liaifio  Cumpan  y.  i  iliflon 
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FACSIMILE  is  the  modern  means  of  communicating 
weather  information  to  both  large  and  small  meteorological  offices. 
For  over  ten  years  American  meteorological 

services  have  depended  upon  Times  Facsimile 
.  . .  .  . .  . .  installations  for  reliable  operations. 
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TIMES  FACSIMILE 

^  CORPORATION 

540  W.  Seth  St.,  New  York  19,  N.Y.  •  1523  L  St.,  N.W.,  Washington  5,  D.C. 
Designers  &  Mfrs.  of  Facsimile  Communications  Equipment  for  Over  15  Years 
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